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PREFACE 

This  document  is  a  summary  of  studies  carried  out  by  the  Northeast  Wyoming 
Study  Team,   using  data  available  from  past  studies  or  new  data  provided  by 
Study  Team  members  that  prepared  Issue  Papers  on  their  own  area  of  interest  or 
by  Ad  Hoc  Committees  or  private  consultants  that  developed  background  material 
for  each  functional   area  considered.     No  field  work  was  done  by  the  Study  Team 
and  no  central  staff  was  available  for  analytical  work.     The  studies   leading  to 
this  report  involved  analysis,   updating,  interpretation  and  adjustment  of  avail- 
able data  by  individuals  or  groups   represented  on  the  Study  Team. 

The  hydrologic  area  covered  by  the  study  is  shown  on  the  facing  map. 

The  designated  Study  Team  was  composed  of  the  individuals  shown  on  the 
following  list.     In  addition,  members  of  the  general  public  who  came  to  the 
meetings  were  invited  and  urged  to  participate  in  the  meetings  as  Team  members, 
and  many  did  so.     However,  none  except  the  designated  members  or  their  assis- 
tants prepared  issue  papers  or  otherwise  participated  in  the  planning  process 
beyond  the  point  of  offering  verbal   comments  and  suggestions  at  the  meetings. 

The  Study  Team  met  ten  times  during  the  course  of  the  report  preparation. 
Average  attendance  at  the  meetings  was  22-14  designated  members  and  8  from 
the  general   public.     Minutes  of  the  meetings  are  filed  with  other  supporting 
material    in  the  Missouri   River  Basin  Commission  offices   in  Omaha,  Nebraska. 

Representatives  of  private  and  semi -private  firms  or  agencies  were  most 
helpful   in  providing  data,  presenting  information  at  Study  Team  meetings, 
and  otherwise  helping,  when  called  upon. 
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NORTHEAST  WYOMING  STUDY  TEAM 
Paul  H.  Shore,  Private  Consultant,  Chairman 


Richard  Clark,  Economic  Research  Service 

Don   Dexter,  Wyoming  Game  and  Fish  Department 

Dave  Henry,   Fish  and  Wildlife  Service  b/ 

Frances  Hoadley,  Powder  River  Basin  Resource  Council 

Rueben  Kammerer,   U.S.   Soil   Conservation  Service 

Emanuel   Lauck,  U.S.   Bureau  of  Outdoor  Recreation 

Fred  Martin,  U.S.   Forest  Service 

Derwood  Mercer,  Bureau  of  Reclamation  a^/ 

W.B.   Oliver,  National   Coal   Association 

Ronald  Pense,  Bureau  of  Mines 

Joe  Racine,  Gillette-Campbell   County  Planning 

Jim  Sansaver,  Bureau  of  Indian  Affairs  bj 

Gene  Schmidt,  Bureau  of  Land  Management 

Les  Schuman,  Local   Agricultural    Interests  £/ 

Dick  Shelton,  Powder  River  Areawide  Planning  Organization 

Miki   Straughan,  League  of  Women  Voters 

Frank  Trelease,  Wyoming  Water  Planning  Program 

Sam  West,  U.S.   Geological   Survey 

Bruce  Yates,  Sheridan  Chamber  of  Commerce 

Others  That  Were  Particularly  Helpful: 

John  Jackson,  Wyoming  Water  Planning  Program 

Lynn  Dickey  and  Tom   France,  Powder  River  Basin  Resource  Council 

Bill   Ackerman,  Soil   Conservation  Service 

Tim  Dallas,  Bureau  of  Outdoor  Recreation 

Gene  Reetz,  Environmental   Protection  Agency 

STAFF 

Paul  H.   Shore,  Assistant  Study  Manager  for  Wyoming 
Judith  Lessard,   Resource  Specialist  d/ 


a/  Gerald  Farringer  preceded  Mercer  as  USBR  representative, 
b/  Part-time  participant. 

c/  Bob  Ostlund  preceded  Schuman  as  agriculture  representative, 
d/  Bess  Munns,   DeNae  Mayer,  and  Cindy  Rupe  each  served  as  Secretary  and  Office 
Assistant  during  some  part  of  the  study. 
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Wyoming  Summary 

This  report  is  one  of  seven  similar  documents  that  cover  the  Yellowstone 
River  Basin  and  Adjacent  Coal  areas  in  Montana,  North  Dakota  and  Wyoming.  The 
seven  Planning  Area  reports  are  summarized  in  a  volume  covering  the  entire 
Yellowstone  Study  Area.  Two  of  the  Planning  Area  reports  cover  the  Wyoming  por- 
tion of  the  study  area,  --  one  covers  the  Wind,  Bighorn  and  Clarks  Fork  drain- 
ages west  of  the  Bighorn  Mountains  divide  and  the  other  covers  the  Tongue, 
Powder  and  Cheyenne  River  drainages  east  of  the  divide.  In  combination,  the 
two  Wyoming  reports  cover  roughly  the  north  half  of  the  state. 

At  the  outset  of  the  study  in  early  1976  it  was  generally  believed  that 
water  demands  for  coal  development  in  Northeast  Wyoming  would  be  so  great  that 
local  supplies  would  be  inadequate  and  it  would  be  necessary  to  import  water 
into  the  area  from  other  drainages  in  Wyoming  --  possibly  the  Clarks  Fork, 
Bighorn  or  Green   Rivers.  The  consequences  of  these  anticipated  trans-basin 
diversions  were  not  known,  but  were  expected  to  be  seriously  disruptive  of 
the  environmental,  social  and  economic  climates  in  each  planning  area.  There 
v;ere  also  wide-spread  fears  that  the  population  influxes  associated  with  coal 
developments  would  create  totally  unmanageable  boom  and  bust  conditions  in  the 
mining  areas  and  other  parts  of  the  State. 

The  results  of  this  study  show  that: 

1).  The  level  of  coal  extraction  will  be  high,  but  probably  considerably 
less  than  many  past  prognostications.  The  demand  for  coal  may  not  be  as  high 
as  formerly  anticipated,  and  the  ability  to  mine,  transport  or  convert  the  coal 
will  develop  more  slowly  than  heretofore  predicted  considering  the  multitude 
of  problems  --  environmental,  social  and  economic  --  that  must  be  faced.  Vir- 
tually all  of  the  anticipated  coal  development  will  occur  in  the  Northeast 
Wyoming  Study  Area. 


2).     The  water  needed  for  any  conceivable  level   of  mining  and  any  reason- 
able level   of  conversion  or  slurrying,   is  available  within  the  study  areas,  and 
within  the  limits  of  water  availability  under  the  Yellowstone  River  Compact,  with- 
out jeopardizing  agricultural,  municipal,   recreational   or  other  foreseeable  water 
uses.     Storage  will   be  required  to  firm  up  the  available  supplies   for  year  around 
uses,   but  the  amount  of  new  storage,  and  the  number  of  storage  facilities,   is 
relatively  small    compared  to  existing  developments.     Over  70  percent  of  new  water 
uses  will    result  from  agricultural    developments,  only  25  percent  will    result 
from  energy  conversions  and  slurry  lines,  and  about  5  percent  will   be  needed  for 
municipal,   domestic,   livestock  and  other  minor  uses. 

3).     Agriculture  will   continue  to  be  the  backbone  of  the  northern  Wyoming 
economy.     Energy  developments  will   entail   changes  in  land  use  on  about  three  one- 
hundreths  of  one  percent  of  the  land  in   the  two  Study  Areas,     These  changes 
will   not  infringe  on   the  area's  capability  to  produce  considerably  more  than 
its  share  of  national   agriculture-product  needs. 

4).     The  developments  recommended  by  the  Wyoming  Study  Teams  will   create 
population   increases,   by  the  year  2000,   of  about  15,000  people  in  the  Wind- 
Bighorn-Clarks  Fork  area  and  50,000  in  Northeast  Wyoming.     These  increases  will 
create  problems  and  costs  of  providing  housing,   services  and  social   facilities 
in  some  communities.     All   of  the  areas  that  will   be  most  seriously  affected  are 
aware  of  the  forthcoming  problems  and  are  preparing  to  meet  them.     These  prepara- 
tions appear  to  be  adequate   to  avoid  the  severe  boom-and-bust  problems  that 
have  occurred  in  other  areas   in   recent  years   --  but  even  with  careful   advance 
preparation,  critical   short-term  problems  are  very  apt  to  develop. 

5).     The  economy  of  the  Study  Areas  and  the  State  will   be  materially  im- 
proved as  a  result  of  the  Recommended  Plan  development.     Offsetting  these  econ- 
omic gains  will   be  public-service,  environmental,   and  social   costs,   largely 
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unmeasured  but  nonetheless  real,  involving  construction  and  operation  of  new 
schools,  hospitals,  social-service  facilities,  pollution  control  equipment, 
roads,  streets,  and  a  host  of  other  items  that  are  ordinarily  provided  at  public 
expense;  and  some  degree  of  change  in  the  quality  of  life  as  it  is  perceived  by 
Wyoming  residents. 

Some  of  the  overall  effects  of  the  proposed  or  anticipated  developments  are 
shown  in  the  following  summary  tables. 


Effect 


Unit 


Change  That  Would  Result  From 
Recommended  Plan  1975-2000 


Item  &  Measurement  Unit 


Wind-Big- 

horn-Clarks 

Fork 


Northeast 
Wyoming 


Northern 

Wyomi  ng 

Total 


Land  Use,  Acres 
Irrigated  Cropland 
Nonirrigated  Cropland 
Irrigated  Pasture 
Nonirrigated  Pasture 
Forest  and  Woodland 
Rangeland      , 
Industrial  Land- 
Developed  Recreation  Land 
Water  Area 


Irrigation  and  Conservation,  Acres 
New  Irrigated  Areas 
Supplemental  Supplies 
Drainage 
Land  Conservation  Measures 

Water  Consumption,  Acre-feet 
Irrigation 

Municipal  &  Rural  Domestic 
Livestock  , 

Industrial  and  Other- 
Total 

Recreation 
Recreation  Opportunity,  Rec.  Days 
Open  Space,  Acres 
Protected  Streams,  Miles 
Wilderness  Area  Additions,  Acres 
Water  Area,  Acres 

Fish  and  Wildlife,  Acres 
Dryland  Habitat 
Irrigated  Habitat 
Water  Area  (Fishing) 
Habitat  Essentially  Lost 


122,237 

5,030 

127,267 

-2,150 

-850 

-3,000 

-6,390 

— 

-6,390 

-1,173 

-398 

-1,571 

-588 

-299 

-887 

119,658 

-18,654 

-138,312 

__ 

8,614 

8,614 

566 

132 

698 

7,156 

7,125 

14,281 

122,237 

5,030 

127,267 

17,301 

18,400 

35,701 

24,552 

-- 

24,552 

1,993,540 

5,799,100 

7,792,640 

240,300 

26,200 

266,500 

1,001 

9,500 

10,501 

2,941 

5,500 

8,441 

5,640 

102,520 

108,160 

249,882 

143,720 

393,602 

647,700 

184,300 

832,000 

63,796 

2,100 

65,896 

330 

88 

418 

97,000 

-- 

97,000 

7,156 

7,125 

14,281 

128,539 

-20,201 

-148,740 

122,237 

4,330 

126,567 

6,302 

4,142 

10,444 

890 

8,746 

9,636 

vn 


Wind-Big-     Northeast    Northern 
Item  &  Measurement  Unit         horn-Clarks     Wyoming     Wyoming 
Fork Total 

Energy- 
Coal  Mined,  Million  Tons  Per  Year 
Electric  Generation,  Megawatts 
Electric  Energy,  Megawatt-hours/year 

Social  and  Economic  Effects 
Increased  Employment,  Persons 
Population  Increases,  Persons 

Employees  &  Families 

Indirect  ,  , 

Personal  Income  -  $  million  per  yeat —  . 
Economic  Activity  -  $  million  per  year- 
Investment  Cost,  $  million 
Annual  Cost,  $  million 
Annual  Benefits,  $  million 

Primary 

Secondary 
Total 
Cost  Sharing,  $  million 

Federal 

State 

Other 
Total 

a/     These  effects  result  largely  from  private  investments,  but  they  are  shown 

here  to  fully  cover  the  impacts  associated  either  directly  or  indirectly  with 
the  recommended  public  expenditures  shown.  About  30,000  acre-feet  of  the 
total  demand  is  expected  to  come  from  groundwater. 

b/     Direct  employment  effects  only. 
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CHAPTER  I 
INTRODUCTION 

Background  and  Authority 

The  Missouri  River  Basin  Comprehensive  Framework  Study,  published  by  the 

Missouri  Basin  Inter-Agency  Committee  in  December  1971,  stated  that  the  principal 

planning  objectives  for  the  Yellowstone  Basin  were  "to  intensify  agricultural 

production  and  processing  of  agricultural  products,  development  of  industrial 

a/V 
processing  of  coal,  and  expansion  of  the  recreation  and  tourist  industry." 

Shortly  after  completion  of  the  Framework  Study  the  national  energy  crisis 

created  increasing  needs  for  careful  resource  planning  in  the  Yellowstone  Basin 

Area.  This  together  with  other  recognized  needs  led  to  completion  of  a  number 

2/ 
of  programs  and  studies,  such  as  the  North  Central  Power  Study,   Montana- 

3/  4/ 

Wyoming  Aqueduct  Study,   Project  Independence,   Northern  Great  Plains  Resource 

5/ 
Program,   Eastern  Powder  River  Wyoming  Coal  Development  Environmental  Impact 

6/  7/ 

Statement,   and  the  Wyoming  Framework  Water  Plan.    These  studies  universally 

emphasize  the  necessity  to  follow  a  comprehensive  plan  in  making  resource-use 
decisions  for  the  Yellowstone  Study  Area,  and  recognize  the  fact  that  as  con- 
ditions change  there  is  a  need  for  continually  updating  the  comprehensive  coor- 
dinated joint  plan  for  the  basin,  and  for  portions  thereof. 

In  February  1974  the  Missouri  River  Basin  Commission  noted  the  changing 
conditions  in  the  Yellowstone  River  Basin  area  that  were  precipitated  by  the 
1973  oil  embargo  and  other  basin  resource  problems,  and  responded  to  those 
changes  by  initiating  the  Yellowstone  Study  with  a  high  priority.  On 
April  1,  1974,  a  request  was  submitted  to  the  Water  Resources  Council  for  funds 
to  develop  a  Proposal  to  Study  (PTS).  At  the  May  1974  Commission  meeting  a 


a^/  Lettered  references  indicate  explanatory  material  shown  at  the  bottom  of  the 
page  on  which  the  reference  appears.  Numbered  references  indicate  source  ma- 
terial listed  in  the  bibliography  at  the  end  of  the  report. 
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motion  was  approved  by  consensus  which  directed  the  MRBC  Chairman  to  appoint 
a  special   Action  Task   Force  on  the  Yellowstone  River  Basin  and  Adjacent  Coal 
Area.      The  Action  Task   Force  proposed  that  a  Level   B   type  study  be  undertaken. 
A  PTS  was   prepared  and  submitted  to  the  Water  Resources   Council    in  July  1974 
with  a   request  by  the  MRBC  Chairman   for  funds   to  initiate  the  study   in   FY   1975. 
Funds   for  initiation  of  the  study  were  not  made  available  for  a  FY  1975  start. 
Thus,   the  proposal  was   deferred,  but  with  a  priority  consideration  for  FY  1976 
funding. 

The  Yellowstone  Study  was  one  of  two  Level   B  starts  that  the  President  re- 
commended in  his   FY  1975  budget  request.     Congressional   approval   resulted  and 
Federal    funds  were  appropriated  for  the  Study   in   December  1975.     State  funds 
had  been   identified  for  the  Study   in   individual   state  budgets   for  1976  and  1977. 
The  study  was  undertaken  as  a  part  of  the  Commission's  Coordinated,  Comprehensive 
Joint  Planning  program  in  early   1976. 

■  Authority   for  the  study  is   the  Water  Resources   Planning  Act  of  1965   (PL  89- 

80,   42  U.   S.    C.    1962,  as   amended)   and  Section   209  amendments   to  the  Federal 
Water  Pollution  Control   Act  of  1972   (PL  92-500,  86  Stat.    816).     These  authori- 
zations suggest  that  "the  plan  to  be  prepared  is  a  Level   B  type,  which  is   re- 
gional  or  river  basin  in  scope  and  involves  a  reconnaissance-level  evaluation 
of  water  and  related   land  resources   for  the   selected  area.      Level   B  plans   are 
prepared  to   resolve  complex,   long-range  problems   identified  by  framework  studies 
and  assessments;   focus   on  middle  term  (15   to  25  years)   needs   and  desires;   in- 
volve federal,  state,   and  local    interests   in  plan   formulation;   and  identify  al- 
ternative plans   and  recommend  action   plans   or  programs   to  be  pursued  by   indi- 
vidual   federal,  state,   and   local   entities." 

Purpose  of  the   Report 
The  overall   purpose  of  the  Yellowstone   Level   B  Study  was   to  formulate  a  com- 
prehensive plan,  including  alternatives  as  necessary,   for  the  conservation. 


1-2 


development,  and  management  of  the  water  and  related  land  resources  of  the 
Yellowstone  River  Basin  and  Adjacent  Coal  Area  to  satisfy  and  accommodate  mul- 
tiple purpose  objectives.  The  study  identifies,  describes,  and  recommends  those 
actions  or  implementation-oriented  policies,  plans,  and  programs  within  each 
hydrologic  area  and  the  Study  Area  that  the  Study  Team  believes  are  required  to 
fulfill  the  needs  and  demands  anticipated  in  the  next  10  to  25  years.  Certain 
longer  term  needs  are  identified,  but  emphasis  has  been  placed  on  near  term 
(1975-1985)  and  midterm  (1985-2000)  periods.  The  development  and  operation  of 
energy  facilities  could  have  major  effects  on  the  resource  base,  and  could  re- 
sult in  conflicts  and  disparities  in  development  vs.  environmental  objectives. 
Due  to  these  potential  conflicts,  major  study  efforts  have  been  directed  to 
near- term  requirements  in  order  that  the  Level  B  plan  can  serve  as  a  bridge  to 
timely  and  effective  action  and  implementation  programs. 

Scope  of  Study 
A  Level  B  study  is  comprehensive  in  coverage.  However,  water  and  related 
land  planning  did  not  start  anew  in  the  Study  Area,  as  the  planning  agencies 
at  all  levels  of  government  had  already  produced  a  baseline  of  data  from 
studies  conducted  at  various  investigative  levels.  In  most  respects,  plan  for- 
mulation for  the  study  involved  reconsideration,  reanalysis,  reformulation, 
and  recombining  of  previously  studied  program  elements.  The  intent  was  to  com- 
plete an  analysis  only  in  sufficient  detail  and  depth  to  provide  a  reasonable 
and  implementable  overall  plan,  subject  to  the  findings  of  Level  C  studies, 
for  the  conservation,  development,  and  management  of  the  Area's  water  and  re- 
lated land  resources.  Alternatives  for  solving  or  dealing  with  problems  and 
meeting  planning  objectives  have  been  evaluated  in  cases  where  there  are  known 
major  differences  of  opinion  on  how  needs  should  be  identified  and/or  met. 
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The  report  of  the  study  deals  with  a  broad  array  of  water  and  land  uses,  and 
identifies  appropriate  agencies  to  complete  feasibility  studies  (i.e.  Level  C 
activities)  and  implementation  actions.  An  identification  of  the  projects  and 
programs  requiring  early  action  provide  a  guide  to  subsequent  implementation 
studies. 

The  time  frame  used  in  the  analysis  is  the  base  year  of  1975,  with  future 
target  years  of  1985  and  2000. 

Organization  of  Study 
The  Missouri  River  Basin  Commission  was  responsible  for  the  conduct,  super- 
vision, and  management  of  the  study.  Funding  of  the  Federal  portion  of  the  study 
was  through  the  Water  Resources  Council  to  the  Missouri  River  Basin  Commission. 
State  participation  was  funded  through  regular  funding  channels  in  each  state. 
Public  participation  was  funded  by  the  organizations  or  individuals  participat- 
ing, except  that  the  mileage  costs  to  and  from  meetings  were  paid  by  the  Commis- 
sion for  those  organizations  or  individuals  that  requested  this. 

Study  Direction 

The  Study  Manager  was  given  full  authority  and  responsibility  by  MRBC  to 
conduct  the  study,  serving  under  the  general  supervision  and  direction  of  the 
MRBC  Director  of  Planning  and  Technical  Services.  The  Study  Manager  developed 
work  plans,  budgets,  and  schedules  for  completion  of  task  activities;  reviewed 
and  evaluated  completed  work  assignments,  reports,  and  studies  for  quality  con- 
trol, technical  adequacy,  integration  into  overall  study  efforts;  compliance 
with  work  plan  objectives  and  compliance  with  WRC  Principles  and  Standards;  and 
prepared  recommendations  and  reports  on  results  of  the  study  efforts.  The 
Study  Manager  also  served  as  Chairman  of  the  Management  Group,  which  advised 
him  on  overall  management,  guidance,  direction,  and  control  for  the  study  effort. 
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Figure  I-l  Yellowstone  River  Basin  and 
Adjacent  Coal  Area  Level  B  Study 
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The  Study  Manager  was 
assisted  directly  by  three 
Assistant  Study  Managers,  one 
for  each  of  the  three  states 
directly  involved  in  the  study. 
Each  Assistant  served  as  coor- 
dinator of  planning,  and  of 
work  activities  of  the  various 
task  groups  and  study  partici- 
pants in  the  respective  State 
of  assignment.  The  Assistant 

Study  Managers  also  maintained  continuing  liaison  with  designated  representa- 
tives of  governmental  and  nongovernmental  entities  in  their  respective  states 
for  purpose  of  delineating  and  expediting  study  inputs  and  outputs.  There  was 
no  central  staff  other  than  the  Study  Manager  and  Assistants,  and  their  respec- 
tive secretaries. 

The  Manager  and  Study  Office  were  located  in  Billings,  Montana,  with  state 
offices  located  in  Helena,  Montana;  Cody,  Wyoming;  and  Bismarck,  North  Dakota. 
Figure  I-l  displays  the  study  organization. 

Management  Group 

The  Management  Group  established  for  the  study  was  composed  of  the  Study 
Manager  and  one  representative  from  the  Corps  of  Engineers,  Environmental  Pro- 
tection Agency,  U.S.  Department  of  Agriculture,  and  the  Confederated  Indian 
Tribes,  and  two  representatives  from  each  state  and  the  Department  of  the 
Interior.  The  primary  function  of  the  Management  Group  was  to  mold  the  seven 
area  plans  into  a  plan  for  the  complete  Study  Area  and  provide  guidance  on 
management  and  direction  for  the  study  effort.   In  addition,  it  provided  study 
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performance  evaluation,   critique,  and  monitoring  and  control    from  a  resource 
allocation  context.     The  Group  thus  provided  assistance  to  the  Study  Manager  in 
policy  formulation,   direction,   and  study  problem  resolutions. 

Ad  Hoc  Groups 

During  the  early  phases  of  the  study  certain  specific  tasks  were  assigned 
to  ad  hoc  groups.  These  groups  were  composed  of  Federal  or  State  agency  repre- 
sentatives or  private  individuals  or  firms  with  a  given  expertise  and  capability 
to  effectively  perform  the  task  assignments.  The  assigned  functional  areas  in- 
cluded: specification  of  basic  demands  and  needs  including  agriculture  in  its 
broad  sense;  outdoor  recreation;  fish  and  wildlife;  instream  flow  needs,  energy, 
and  others.  Most  groups  prepared  reports  defining  base  conditions,  projected 
future  requirements,  the  portion  of  those  requirements  that  may  be  satisfied 
through  private  initiative,  and  the  remaining  needs  to  be  met  by  1985  and  2000. 
Other  groups  provided  basic  background  data  in  limited  detail.  Upon  completion 
of  their  given  assignments  the  groups  were  disbanded. 

Study  Teams 

Plan  development,  analysis,  and  associated  public  participation  were  handled 
through  Study  Teams  under  the  direction  of  the  Assistant  Study  Manager  in  each 
state.  Some  Study  Teams  were  set  up  for  individual  planning  areas,  others 
covered  all  of  the  planning  areas  within  a  state.  The  Study  Teams  were  com- 
posed of  members  assigned  by  Federal  and  State  agencies,  and  interested  private 
groups  or  organizations.  Many  individuals  served  on  more  than  one  team. 

The  Study  Teams  have  been  the  most  important  facet  of  the  study  in  that 
they  formulated  the  alternative  and  recommended  plans  for  each  planning  area. 
A  typical  sequence  of  events  for  the  Study  Team  in  an  individual  planning  area 
was: 

1.  Preparation  of  a  background  report. 
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2.  Development  of  issue  papers  by  individual  agency,  group,  or  citizen 
involved  in  the  study.  Issue  papers  involved  widely  varying 
amounts  of  detail,  but  generally  they  provided  some  definition  of 
area  needs,  and  some  prognostications  of  what  might  happen  in  the 
area  in  the  absence  of  a  plan.  This  step  somewhat  paralleled  the 
responsibility  of  the  ad  hoc  groups  in  the  development  of  projected 
needs,  and  the  description  of  the  role  of  the  private  sector  in 
meeting  those  needs.  The  difference  was  in  scope  and  degree  of 
coverage.  The  ad  hoc  group  presentation  was  primarily  technical 

to  cover  the  entire  Study  Area  with  a  consistent  description  of 
needs  and  a  disaggregation  of  those  needs  to  the  specified  plan- 
ning area.  The  issue  papers  provided  much  of  the  functional  des- 
cription included  in  this  report. 

3.  The  formulation  of  alternative  plans  emphasizing  National  Economic 
Development  (NED),  Environmental  Quality  (EQ) ,  and  State-Regional 
Development  (SRD)  objectives  and  the  development  of  a  recommended 
plan,  with  involvement  of  the  public.  Study  Team  meetings  were 
held  in  the  planning  area  under  study,  and  all  meetings  were  open 
to  the  public. 

State  Involvement 

This  Level  B  study  effort  has  been  heavily  oriented  toward  a  high  degree  of 
State  agency  participation,  both  in  terms  of  task  performance  and  policy  guidance 
through  service  on  the  Study  Management  Group  and  on  State  Study  Teams.  Addi- 
tionally, the  state  assumed  a  major  role  through  its  cost-sharing  portion  of 
the  study  funding.  The  degree  of  state  involvement  was  strengthened  by  simul- 
taneous work  under  and  outputs  from  ongoing  state  programs  that  are  running  con- 
currently with  the  Level  B  study  effort.  The  state  of  Wyoming  is  moving  toward 
more  detailed  investigations  and  evaluations  based  on  studies  completed  under 
the  Wyoming  Water  Planning  Program.  Resources  expended  on  these  state-oriented 
efforts  provided  input  over  and  above  that  of  the  Level  B  requirements.  Simi- 
larly, efforts  undertaken  on  the  Level  B  study  provide  added  information  for 
use  in  the  various  state  plans  and  programs. 

Public  Participation 

A  continual  emphasis  on  public  awareness,  involvement,  and  participation 
is  called  for  in  the  Federal  Water  Resource  Council's  Principles  and  Standards, 
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which  provided  the  basic  guidelines  for  this  study.  Public  participation  is 
particularly  crucial  in  terms  of  looking  ahead  towards  effective  implementation 
of  programs  based  upon  the  recommended  plans.  Considering  the  large  geographic 
size  and  diversity  of  interests  in  the  Study  Area,  it  was  deemed  inadvisable  to 
structure  a  formal  organizational  entity  such  as  a  Citizens  Advisory  Committee 
or  Citizens  Task  Force.  Interest  groups  within  the  Area  (both  developmental 
and  environmental)  were  already  fairly  well  organized  and  operationally  estab- 
lished, and  many  of  these  organized  group's  representatives  participated  regu- 
larly as  Study  Team  members.  Members  of  the  general  public  also  participated 
directly  on  the  Study  Team,  or  at  their  option,  attended  and  participated  in 
selected  Study  Team  meetings.  All  meetings  were  publicized  by  appropriate  news 
releases  that  invited  public  attendance  and  participation. 

Interstate  and  Study  Area  Planning  Coordination 
Planning  coordination  for  drainage  areas  crossing  state  boundaries  were 
coordinated  in  three  ways:  (1)  the  Assistant  Study  Managers  for  the  respective 
states  maintained  constant  communication,  directly  and  through  the  Study  Manager, 
on  the  activities  in  their  respective  portions  of  the  Study  Area;  (2)  joint 
planning  meetings  between  members  of  the  affected  study  teams  were  scheduled 
when  conflicts  were  evident  in  planning  philosophies  or  resource  availabilities; 
and  (3)  the  Assistant  Study  Managers  were  called  upon  by  the  Study  Manager  to 
report  to  the  Management  Group  at  appropriate  times  during  the  plan  formulation 
process.  This  process  provided  adequate  coordination  to  provide  compatibility 
overall,  but  at  the  same  time  permitted  enough  freedom  at  the  local  and  state 
levels  to  allow  the  plans  to  reflect  local  conditions  and  preferences. 

A  more  difficult  coordination  problem  revolved  around  the  multitude  of 
water-and/or  land-related  studies  being  undertaken  by  individual  local.  State 
and  Federal  agencies,  when  such  studies  were  related  to  some  single  function  or 


objective,  and  had  a  time-frame  and  schedule  that  did  not  correspond  to  those 
for  the  Level  B  studies.  Attempts  were  made  to  coordinate  activities  under 
such  programs  as  the  "208"  water  quality  studies,  the  Regional  EIS  coal  studies, 
BLM  and  Forest  Service  land  allocation  studies,  etc.  Even  so,  the  differences  in 
timing  often  made  interchange  of  data  and  analytical  results  very  difficult, 
though  representatives  of  such  other  ongoing  studies  participated  in  Study  Team 
meetings  and  activities.  As  a  result  of  these  difficulties,  it  seems  quite 
likely  that  the  conclusions  of  some  of  these  ongoing  studies  may  not  agree  fully 
with  some  details  of  the  Level  B  analysis.  On  the  other  hand  the  coordination 
and  interchange  that  has  been  possible  has  been  of  great  help  in  at  least  keep-t 
ing  basic  philosophies  and  broad  objectives  identified  and  coordinated.  Diff- 
erences in  study  outputs,  if  they  occur,  should  be  matters  of  detail  that  can 
be  accommodated  within  the  frameworks  of  future  planning  and  implementation 
efforts. 

Study  Area  Description 

The  Yellowstone  Study  Area  encompasses  the  37  counties  in  Montana,  Wyoming, 
and  North  Dakota  which  are  wholly  or  partially  within  the  hydrologic  boundary  of 
the  Yellowstone  River  Basin  plus  13  counties  in  North  Dakota  and  2  in  Wyoming 
which  are  outside  the  hydrologic  boundary,  but  within  the  coal  resource  area  of 
eastern  Montana,  northeastern  Wyoming  and  western  North  Dakota  that  is  associated 
with  the  Yellowstone  Basin.  Figure  1-2  identifies  the  counties  in  each  state 
that  are  involved  in  the  study.  The  Study  Area  does  not  include  Yellowstone 
National  Park,  although  a  substantial  part  of  the  Park  is  drained  by  the  Yellow- 
stone River. 

For  the  purposes  of  this  study  the  total  area,  which  covers  about  123,375 
square  miles  or  78,959,645  acres,  has  been  subdivided  into  the  seven  planning 
areas  delineated  on  Figure  1-2. 
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Figure  1-2  Planning  Area  Map 

Yellowstone  Basin  and  Adjacent  Coal  Area 

Level  B  Study 


Study  Area  Objectives 

The  objective  of  the  Yellowstone  Study  is  to  identify  the  best  options  for 
use  of  natural   resources  to  meet  as  many  of  the  area's  and  the  Nation's  needs  as 
is  practicable  within  the  limits  of  the  physical,  social   and  institutional    con- 
straints that  have  been  or  may  be  imposed. 

In  order  to  meet  this  objective,  a  major  effort  was  directed  toward  iden- 
tifying the  Area's  problems.     Potential   conflicts  over  use  of  the  Area's   re- 
sources are  mainly  between  those  who  divert  water  from  the  streams  and  rivers 
and  those  who  prefer  leaving  water  for  instream  flows.     There  is  one  other  con- 
flict which  cuts  across  all   of  the  above  issues  and  that  is   Federal   vs.   State 
water  rights,  particularly  as  manifested  in  the   Indian  and  other  reserved  water 
rights   questions.     Many  problems   arise  concerning  the  dedication  and  use  of  Fed- 
eral, State,  and  private  lands  generally  and  the  mixture  of  surface/subsurface 
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mineral    rights   in  particular. 

To  better  define  potential   problems,  the  staff  identified  four  functional 
areas   that  appeared  to  need  major  study: 

1)  Food  and  fiber  production 

2)  Instream  flow  levels  and  water  quality 

3)  Impact  of  energy  development  upon  the  water  and  land  resource  base,  and 

4)  Indian  water  resource  problems 

The  staff  prepared  issue  papers  on  each  of  the  four  items.     The  Papers  co- 
vered:  a  history  of  the  problem  as   it  relates   to  the  Study  Area;  projected  future 
demands  or  needs;  problem  resolution  activities  being  undertaken  by  Federal, 
State,  and  local   entities  to  answer  the  questions  and  problems;  shortfalls  in 
the  various   program  activities;  and,  recommended  solutions   for  resolving  the 
shortfalls.     The  papers  which  served  as  background  and  guideline  information  for 
development  of  task  activities  and  assignments  in  the  Plan  of  Study,  were  never 
refined  for  publication.      Copies   are  included  in  the  supporting  material. 

In  order  to  identify  local   problems  and  opportunities,  each  agency  or  individ- 
ual  Study  Team  member  was   requested  to  prepare  an   issue  paper  covering  his   (or 
her)   views  on  what  should  or  should  not  be  done  in  the  Study  Area  to  best  serve 
the  interests  of  his  constituency.     These  Study  Team  issue  papers  are  included 
in   the  Appendixes.     No  issue  papers  were  provided  by  or  for  the   Indian   represen- 
tatives on  the  Team. 

Following  preparation  of  issue  papers,  the  Team  identified  the  various  pro- 
grams and  projects   (from  those  suggested  for  consideration  by  individual  members) 
that  were  not  incompatible  and  that  were  not  seriously  objectionable  to  other 
Team  members.     These  proposals  were  compared  to  needs   in  the  various  functional 
areas,  and  deletions  or  additions  were  made  as  appropriate.     This  sort  of  reit- 
erative give-and-take   (which  is  outlined  in  graphic  detail    in  the  Plan  of  Study 
for  this  endeavor)   led  to  the  analyses  presented  in  the  following  chapters  of 
this   report. 
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CHAPTER  II 

NATURAL   RESOURCE   BASELINE 

Physiography  and  Geology 

a/ 
The  Northeast  Wyoming  Study  Area     as  the  term  is  used  herein,   includes  the 

drainages  of  the  Tongue  River,   Powder  River,  Little  Missouri   River,   Belle 
Fourche  River,  and  Cheyenne  River  in  Wyoming.     In  addition,  the  Study  Area  in- 
cludes full   counties  even  though  some  portions  extend  into  the  Platte-Niobrara 
basins.     The  Northeast  Wyoming  Planning  Area  extends  southward  approximately 
150  miles  from  the  Wyoming-Montana  state  line,  and  westward  approximately  180 
miles   from  the  Wyoming-South  Dakota  state  line.     All   of  Campbell,  Converse, 
Niobrara,  and  Weston  counties,   plus  most  of  Natrona,  Sheridan,  and  Johnson 
counties,   and  a  small    portion   of  Washakie  County  are   included   in   the  study  area. 

Northeastern  Wyoming  is  a  region  of  considerable  physiographic  diversity. 
The  dominant  features  are  the  high-rising,   rugged  Bighorn  Mountains  on  the 
west,     the  elevated  but  subdued   Black  Hills  uplift  on  the  east,  and  the  broad, 
sprawling  inland  area  between  the  two.     Topographic  elevations  vary  from 
a  maximum  of  13,165  feet  above  mean  sea  level   at  the  summit  of  Cloud  Peak  in 
the   Bighorn  Mountains,   to  a  minimum  of  about  3,100  feet  where   the  Belle   Fourche 
River  leaves  Wyoming.     The  Bighorn  Mountains,  with  a  regional   crest  elevation  of 
8,000-10,000  feet,   give  way  abruptly  to  a  relatively  narrow  band  of  foot  hills 
which  stands  about  2,000  feet  above  the  plains.     A  ^ery  distinctive  topographic 
feature  of  the  foothills  is  the  "red  wall,"     a  westward-facing  hogback  of  red 
siltstone    (Chugwater  formation)   extending  from  the  head  of  Buffalo  Creek   (tribu- 
tary to  Middle  Fork  of  the  Powder  River)   in  Natrona  County,  northward  about  25 


a/  Also  referred  to  as  Northeast  Wyoming  Planning  Area,  or  simply  as  Northeast 
Wyoming. 
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miles  into  Johnson  County. 

The  floor  of  the  topographic  basin  is  composed  of  hilly  to  rugged  up- 
lands, wide  rolling  valleys,  and  badlands.     Locally  the  basin  is  pockmarked 
with  sandstone  buttes  capped  by  red  shale  and  clinker  resulting  from  burned- 
out  coal   beds.     Easily  eroded  sandstones  are  deeply  dissected  by  streams  at 
places. 

The  Black  Hills  uplift  in  Wyoming  is  represented  by  moderate  elevations 
of  4,500  to  6,000  feet  above  mean  sea  level.     This  uplift  consists  of  tree 
and  grass-covered  peaks  and  crests  and  dissected  plateaus.     The  higher  parts 
giveaway  to  sage  covered  hills,  broad  valleys,  and  subdued  badlands  towards  the 
west.     Steep  escarpments  and  high  isolated  buttes   (such  as  Devil's     Tower  and 
Missouri   Buttes)   are  identifiable  features  of  the  uplift. 

Climate 

The  climate  of  Northeast  Wyoming  is  influenced  greatly  by  the  prevail- 
ing westerlies,  with  a  dominance  of  maritime  Pacific  air.  This  air,  however, 
has  been  modified  by  passage  over  several  mountain  ranges  between  the  west 
coast  and  northeastern  Wyoming.  These  mountain  ranges  cause  the  precipitation 
of  low  level  moisture  from  the  air,  with  the  air  being  warmed  by  the  heat  from 
condensation  as  it  passes  over  the  mountains.  The  Bighorn  Mountains  to  the 
west  of  the  area  and  the  Black  Hills  to  the  east  receive  precipitation  varying 
from  20  to  over  40  inches  annually.  Most  of  the  intervening  plains  receive 
from  10  to  16  inches.  Figure  II-l  shows  general  precipitation  data  for  the  area. 

While  the  predominant  air  mass  is  maritime  Pacific,  continental  air 
masses  from  Canada  regularly  invade  the  Area.  The  shallow,  cold  air  masses 
which  do  not  have  a  strong  southerly  push  invade  the  area  but  soon  move 
eastward.  Deep  air  masses  from  Canada  which  have  a  strong  southerly  thrust 
can  give  this  Area  periods  of  \/ery   cold  temperatures.  Tropical  air  from  Mexico 
invades  the  Area  during  the  summer  accounting  for  most  of  the  area's  growing 
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Figure  1 1-1     Mean  Annual   Precipitation  As  of  1965 

(In  Inches) 

Northeast  Wyoming 


season  precipitation.  Although  the  climate  is  semi -arid,  one  half  of  the 
annual  precipitation  falls  during  the  growing  season  permitting  agricultural 
enterprises  in  an  otherwise  desert  environment. 

Figure  II -2  shows  significant  cl imatological  data  for  representative 
stations  in  the  area. 

Land  Capability 

The  Conservation  Needs  Inventory  for  Northeast  Wyoming  classified  land 
in  the  area  according  to  its  productive  capability,  with  Class  I  lands  being 
most  productive. 

There  is  in  the  area  a  substantial  acreage  of  capability  Class  I,  II, 
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and  III  dry  cropland  and  rangeland  which  would  be  suitable  for  irrigation 

development  if  an  irrigation  water  supply  were  available  at  a  reasonable  cost. 

Soils  in  each  land  capability  class  and  land  use  are  tabulated  for  six  counties 

in  Northeast  Wyoming  in  Table  II-l.  It  is  the  unavailability  of  suitable  water 

(and  economics)  and  not  land  resources  that  will  likely  discourage  future 

expansion  of  irrigation  in  the  Study  Area. 

TABLE  II-l  LAND  CAPABILITY 
NORTHEAST  WYOMING 


County 


capability 
_y^£S 

I 

II 

III 

IV 

V 

VI 

Total 


CufibsJl 


8,768 
1,000 

1,000 
10,768 


a/ 

Irrl«at«d L  t  P  d  ? 

Crook  John>Qn  Niobrara 


3,863 

5,632 
10,088 


19,583 


32,583 
11,600 


950 

A5,133 


870 

100 

3,109 


4,079 


aierldaa 

1,750 
7A,802 

1,687 
13,036 

91,787 


W««ton 

1,335 
2,500 
2,500 
5,832 

500 
12,667 


6,9a 

110,755 
30,287 
33,065 

184,017 


I 
II 

m 

Total 


£asbsU 


61,992 

61,992 


Rangtland 
Crook  Jobnaofi         Mlobrara 


2,U9 
107,912 

110,061 


2,966 
l,A83 

4,U9 


4,017 
195, lU 

199,161 


ab*rt4M  tt£i2S 


5,743 
31,320 

37,063 


3,351 

17,896 

21,247 


Totol 

18,226 
415,747 

433,973 


I 

II 

III 

IV 

Total 


^^Pblii 


41,088 
72,305 

113,393 


Dry gr?Plft')<> 

iSSSJk  Johnaoa         ltlQbr*ra        ^^rt^W 


4,212 
42,477 
47,616 

94,305 


5,860 
5,860 


36,725 
20,278 

57,003 


162 

1,889 

30,407 

32,458 


W»aton 

832 

4,217 

51,980 

27,575 

54:604 


Total 

832 

8,591 
1U,159 
2Q4.0i41 

357,623 


Source:  Soil  Conservation  Needs  Inventory,  June  1970. 

a/   Irrigated  acreage  in  Conservation  Needs  Inventory  does  not  agree  with 
the  mapped  acreage  shown  in  the  Land  Use  section  of  this  chapter. 
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Land  Area 

There  are  slightly  more  than  18  million  acres  in  the  area.  About  39 
percent  is  drained  by  the  Yellowstone,  41  percent  by  the  Cheyenne  and  Little 
Missouri,  and  20  percent  by  the  Niobrara  and  Platte. 

The  Niobrara  and  Platte  drainage  are  included  only  to  permit  use  of 

county  data  that  are  not  subdivided  by  hydrologic  basins.  No  plans  were 

developed  for  these  drainages.  Table  II-2  shows  the  acreages  by  county  and 

by  drainage  system.  Table  1 1-3  shows  the  breakdown  between  land  and  water 

areas  within  each  county. 

TABLE  II-2  Total  Surface  Area  by  County 
Northeast  Wyoming  Planning  Area 


County 

Yellowstone 

Western 
Tribs. 

Platte- 
Niobrara 

Total 
Area 

(acres) 

Campbell 

1,731,330 

1,312,510 

- 

3,043,840 

Converse 

32,760 

1,391,100 

1,317,260 

2,741,120 

Crook 

11,760 

1,842,320 

1,854,080 

Johnson 

2,637,350 

- 

- 

2,637,350 

Natrona 

1,150,930 

2,690 

1,955,310 

3,108,930 

Niobrara 

- 

1,260,150 

412,810 

1,672,960 

Sheridan 

1,431,640 

- 

- 

1,431,640 

Washakie 

46,560 

- 

- 

46,560 

Weston 

- 

1,541,120 

- 

1,541,120 

Total 

7,042,330 

7,349,890 

3,685,380 

18,077,600 

Source: 

Land  Use  Ad  Hoc 

Group 
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Table  1 1-3  Land  and  Water  Areas  By  County 
Northeast  Wyoming  i/ 


Water  Area 

Land 

Area 

(Acres) 

1 

County 

Over 
40  Acres 

Under 
40  Acres 

Total 
(Acres) 

Total 
Area 
(Acres) 

Campbell 

320 

10,239 

10,559 

3,033,281 

3,043,840 

Converse 

896 

11,095 

11,991 

2,729,129 

2,741,120 

Crook 

9,728 

11,060 

20,788 

1,833,292 

1,854,080 

Johnson 

2,588 

13,509 

16,097 

2,621,253 

2,637,350 

Natrona 

16,988 

8,665 

25,653 

3,083,277 

3,108,930 

Niobrara 

- 

10,065 

10,065 

1,662,895 

1.672,960 

Sheridan 

- 

6,120 

6,120 

1,425,520 

1,431,640 

Washakie 

- 

2,810 

2,810 

43,750 

46,560 

Weston 

704 

8,902 

9,606 

1,531,514 

1  1,541,120 

Total 

31,224 

82,465 

113,689 

17,963,911 

! 18,077,600 

a/  Source:  Land  Use  Ad  Hoc  Group 


Land  Use 

Agricultural 

Dry  Cropland 

In  the  area,   about  346,500  acres   (2  percent  of  the  total   area)  are  used 
for  dryland  crops.     About  246,000  -  acres  are  actually  harvested  in  an  average 
year,  and  about  68,000  acres  are  summer  fallowed  or  idle. 

The     average  use  of  the  harvested  dry  cropland  area  is:     hay--67  percent, 
barley  and  oats--12  percent,  wheat--19  percent,  and  other  crops--2  percent. 
Wheat  is   the  important  dryland  cash  crop,  while  dryland  hay,  oats,   and  barley 
provide  forage  and  a  feed-grain  base  for  the  livestock  industry.     Details  of 
the  historic  dryland  croppings  pattern  are     shown  in     Table  II-4. 
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Table  II-4  Historical  Acres  of  Nonirrigated  Crops  Harvested 
Northeast  Wyoming 


a/ 


Crop 

Unit 

1949   : 

1954 

1959 

1964    ' 

1969 

Base 

Wheat 

Ac. 

106,931 

74.797 

60,601 

59.051 

57,350 

47,383 

Rye 

Ac. 

3,075 

— 

175 

485 

121 

121^ 

Corn  for  Grain 

Ac. 

2,131 

1,321 

85 

116 

220 

367 

Silage 

Ac. 

14,819 

18,359 

9.571 

2.231 

1,633 

1,631^/ 

Oats 

Ac. 

25,513 

18,024 

16,517 

17,696 

17,552 

11,933 

Barley 

Ac. 

16,813 

14,484 

12,743 

16,447 

16,550 

18,550 

Hay 

Ac. 

200,097 

149,910 

162.080 

180,735 

171,962 

165,917 

Irish  Potatoes 

Ac. 

396 

118 

24 

10 

16 

l&b/ 

Dry  Beans 

Ac. 

16 

9 

— 

— 

— 

245.920 

1./     Source  of  data  is  U.S.  Agricultural   Census  for  years  1949  through  1969.     The  base  is  an  average 

of  SRS  data  for  years  1972-1974  unless  otherwise  noted. 

5/     Agricultural  Census  is  most  current  county  estimate  available. 


Forest  vegetation  covers  1,594,700  acres  within  the  planning  area,  of 
which  944,000  acres   (59%)  are  considered  capable  and  available  for  commercial 
timber  management.     Growing  stock  amounts  to  about  850  million  cubic  feet  on  the 
530,600  acres  of  Federal   forest  land  that  produces  merchantable  timber,  and  765 
million  cubic  feet  on  the  404,400  acres  of  non-federal   commerical   forest  land. 
The  average  harvest  of  timber  from  the  commercial   forest  base  during  the  past 
ten  years  has  been  about  7.6  million  cubic  feet  per  year.     As  in  the  case  in 
most  western  forests,   commercial   timberlands  are  not  presently  growing  trees  at 
optimal   levels  because  of  a  lack  of  adequate  forest  management.     The  large  ex- 
panses of  over-mature,  stagnated  and  overstocked  timber  stands  result  in  slow 
growth  rates  and  high  incidences  of  insect  and  disease  damage.     Broader  appli- 
cations of  improved  forest  land  practices  and  more  intensive  timber  management 
could  significantly  increase  tree  growth  and  thereby  increase  current  and  future 
harvest  volumes. 
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Irrigated  Land 

The  irrigated  lands  of  Northeast  Wyoming  were  mapped  during  the  irrigation 
season  of  1970.  For  the  mapping  program,  irrigated  land  was  defined  as  that 
watered  for  agricultural  purposes  by  artificial  means,  including  water  spreading. 
These  lands  include  subirrigated  lands  and  seeped  areas  under  ditches,  as  well  as 
lands  irrigated  directly  by  ditches,  sprinklers,  groundwater  developments,  and 
water  spreading  systems.  The  lands  were  classified  into  six  groups,  as  follows: 

Type  I   Intensively  Irrigated  Cropland. 

Usually  have  an  adequate  or  nearly  adequate  water  supply.  Generally 
devoted  to  raising  row  crops  or  crops  in  rotation.  Irrigation  sys- 
tems are  generally  well  developed. 

Type  II  Irrigated  Cropland  With  a  Limited  Water  Supply  and/or  Water 
Management. 

Usually  have  an  inadequate  late  season  water  supply.  Generally 
devoted  to  raising  hay  crops  or  hay,  small  grains,  and  pasture. 
Irrigation  systems  are  generally  not  well  developed. 

Type  III  Meadow  Irrigation. 

Usually  have  an  adequate  early  season  water  supply  and  may  have 
an  adequate  year  around  supply.  Usually  located  at  higher  eleva- 
tions and  devoted  to  raising  native  or  improved  qrass-lequme 
hay.  Irrigation  systems  are  generally  poorly  developed  and  con- 
tinuous irrigation  is  common. 

Type  IV  Occasionally  Irrigated. 

Lands  irrigated  sporadically  or  irregularly  by  water  spreading 
systems  or  by  conventional  systems.  Water  supply  usually  limited. 
Native  hay  and  pasture  are  the  usual  land  uses. 

Type  V   Subirrigated  or  "Seeped"  Lands. 

Are  not  intentionally  irrigated  but  receive  sufficient  water 
from  adjacent  irrigated  lands  or  from  streams  to  produce  the 
type  of  vegetation  associated  with  Type  II  or  III  irrigated  lands. 

Type  VI  Water  Spreading 

Lands  which  receive  irrigation  water  from  an  intermittent  stream. 

1.  The  system  can  include  a  diversion  structure  and  a  channel 
connecting  with  a  series  of  adjoining  levees  from  which  water 
can  be  released  progressively  down  slope.  The  upper  ponds 
(or  areas  behind  the  levees)  of  the  system  receive  the  water 
initially  and  then  release  the  water  to  the  lower  ponds  with 

LIBRA;<y 
0.  S.  GEOLOGICAL  SURVEY 
^^-9  HELENA,  MI.  5GS26 


the     water  being  held  in  each  successive  pond  for  a  period  of 
time.     This  process  continues  until   the  water  is  depleted, 
with  the  number  of  acres  receiving  water  being  proportional 
to  the  amount  of  runoff  water.     These  systems  are  usually 
located  in  the  lower  portion  of  the  watershed. 

2.     Another  system  could  involve  dikes  placed  across  a  water- 
course causing  the  streamflow  to  spread  out  to  land  adjacent 
to  the  stream,  thus  creating  a  beneficial   use  of  water  on  the 
land. 


Table  II-5  is  a  tabulation  of  the  land  classed  as   irrigated  within  the 
hydrologic  boundary  of  the  Northeast  Wyoming  planning  area.     Of  the  total   of 
over  174,000  acres  shown,  only  about  94,000  acres  of  the  irrigated  area  is 
actually  harvested  in  an  average  year.     Table   II-6  shows  the  historical  and 
current  base  distribution  of  irrigated  acreages  harvested.     Table   II-7  shows 
approximate  average  irrigated  crop  yields   under  1975  conditions. 

There  are  about  8,500  acres  of  land  irrigated  wholly  or  partially  from 
groundwater.     This  acreage  includes  lands  with  an  original   supply  and  lands 
receiving  supplemental   supply  from  groundwater  sources.     There  are  about  25,000 
acres  of  water  spreading.     The  remainder  of  the  irrigated  lands  are  supplied 
from  storage  and  surface  flows. 


Table  1 1-5  Irrigated  Land  by  Type- 1970' 
Northeast  Wyoming 


a/ 


Type 

Sub-baa in 

I 

II 

Lll 

IV 

V 

VI 

Total 

Tongue  River 

3,311 

57,546 

2 

,129 

1,118 

122 

185 

64,411 

Clear  Creek 

1,290 

27,292 

4 

,467 

2,260 

95 

- 

35,404 

Crazy  Woman  Creek 

632 

9,546 

644 

1,471 

15  7 

12,450 

Powder  River 

- 

15,579 

502 

849 

- 

1,843 

18.773 

Little  Powder  River 

126 

12 

- 

- 

3,090 

3.228 

Little  Missouri  River 

1,180 

99 

- 

- 

7,660 

8.939 

Belle  Fourche  River 

633 

1,902 

- 

387 

3,646 

6,568 

Cheyenne  River 

1,2A4 

3,241 

- 

- 

- 

8,890 

13,375 

Niobrara  River 

10.165 

211 

_ 

_ 

. 

586 

10,962 

18,581 

115,428 

7 

,742 

6,085 

374 

25,900 

174,110 

^/    Source:     Wyoming  Water  Planning  Program 
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Table  II-6     Historical  Acres  of  Irrigated  Crops  Harvested 
Northeast  Wyoming 


a/ 


Crop 

Unit 

1949 

1954 

1959       • 

1964 

1969      : 

Base 

Wheat 

Ac. 

7,035 

3,388 

2,546 

1,762 

1,950 

1,983 

Corn  for  Grain 

Ac. 

117 

30 

60 

7 

130 

67 

Silage 

Ac. 

218 

671 

811 

873 

1,896 

3,317 

Oats 

Ac. 

6,041 

5,199 

4,397 

4,436 

3,570 

3,767 

Barley 

Ac. 

5,588 

3,205 

2,325 

3,261 

3,597 

4,267 

Hay 

Ac. 

48,691 

56,841 

63,366 

67,789 

86,773 

80,505 

Sugar  Beets 

Ac. 

1,651 

753 

655 

1,015 

1,385 

Qd 

Irish  Potatoes 

Ac. 

93 

75 

30 

12 

5 

Total 

Rh/ 

93,911 

a/     Source  of  data  is  U.S.  Agricultural   Census  for  years   1949  through  1969.     The  base  is  an 
average  of  SRS  data  for  years  1972-1974  unless  otherwise  noted. 
bj     Agricultural   Census  is  most  current  county  estimate. 
£/     Production  ceased   in  early  1970's. 


Table  II-7     Current  Crop  Distribution  and  Production 

On   Irrigated  Land  Type  I-V  (1975)a/ 

Northeast  Wyoming 


HarvesceJ   Crops  b/ 

Acres 

Yield 

Production 

Alfalfa  Hay 

56,63A 

2.5   r 

139,966  T. 

Other  Hay 

'     23.871 

.8  T 

1H,935  T. 

silage 

3,384 

11.0  r 

37,224   T. 

Barley 

4,267 

45.0  Bu. 

191.737   Bu 

Oats 

3.767 

49.0   -tu. 

135.146   Bu 

Wheat 

1,983 

38.0    lu. 

74, ino   Bu 

Total   Harvested  Acres 

.93.906 

- 

- 

Pasture  c/ 

41,000 

- 

- 

Idle    Including  Crop 

Failure  ^/ 

13,304 

- 

- 

Total   Acres    Irrigated  £./ 

148,210 

- 

- 

a/ Type  VI  Irrigated  lan.ls  (see  text)  have  been  omitted  from  this  table  due  to  the  possible  inconsistency 
of  data  reported  to  the  SRS.  i.e..  some  of  the  Type  VI  Irrigation  is  likely  reported  as  i!iy  >  rnpland 
hay  or  range  land. 

b/  Harvested  crop  acres,  yield  and  production  is  from  Report  of  Ad  Hoc  Work  Group  on  Ap . ,  Yellowstone 
Level  B.  November  1976. 

C/  Pasture  estimate  is  t  rom  Report  of  Land  Use  Update  Ad  Hoc  Work  Group.  Yellowstone  I.ovi'l  B,  November 
1976 

d/  This  estimate  is  residual  between  total  acres  Irrigated  and  harveste''  cropland  and  pasture.   Includes 
lands  that  have  Interm. f tent  water  supplies  and  water  spreading  systems. 

6/  Estimated  by  State  ol  Wyoming  Water  Planning  Program.   Note  that  this  figure  does  not  inrlude  irri- 
gated lands  in  the  Norn  Platte  River  drainage  which  the  figure  for  No-theast  Wyoming  of  215.953  acres 
in  Table  4  of  Report  ol  Land  Use  Update  Ad  Hoc  Work  Group  does. 
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Table  1 1-8  shows  total   crop  production  in  Northeast  Wyoming  during  the  1949- 
1969  period,  and  Table  II-9  shows  livestock  produced  for  the  same  years.     Both 
tables  show  "base"  figures,  which  are  1972-1974  averages  used  in  this-report 
as  a  starting  point  for  planning  to  meet  future  needs. 


Table  II-8    Historical   Production  of  Irrigated  and  Nonirrigated  Crops' 

Northeast  Wyoming 


a/ 


Crop 

Unit 

1949 

1954  '■ 

1959 

1964 

1969 

Base 

Wheat 

Bu. 

1,995,856 

882,601 

1,119,367 

1,409,672 

1,243,100 

1,487,750 

Rye 

Bu. 

28,929 

— 

1,575 

7,356 

1,630 

1,630b/ 

Corn  for  Grain 

Bu. 

32,136 

17,589 

4,071 

2,792 

13,100 

15,000 

Silaqe 

Tons 

— 

25,890 

17,721 

15,122 

23,699 

48,700 

Oats 

Bu. 

828,233 

417,758 

563,647 

723,943 

321,422 

584,896 

Barley 

Bu. 

523,716 

260,204 

346,724 

582,347 

703,390 

706,504 

Hay 

Tons 

221,198 

194,769 

241,543 

318.267 

3ni,2'iO 

313,693 

Sugar  Beets 

Tons 

19,526 

7,380 

10,460 

14,328 

17,100 

oy 

Irish  Potatoes 

Cwt. 

5,815 

16,401 

4,395 

1,396 

1,255 

1,255b/ 

_a/  Source  of  data  is  U.S.  Agricultural  Census  for  years  1940  through  1969.  The  base  is  an 

average  of  SRS  data  for  years  1972-1974  unless  otherwise  noted. 

^/  Agricultural  Census  is  most  current  county  estimate. 
c/     Production  ceased  in  early  1970's. 


Ran gel  and 

There  are  15,436,822  acres  in  the  planning  area  that  are  classified  as 
rangeland.     About  2.8  million  acres  are  federally  owned  and  12.6  million  are 
in  private  or  State  ownership.     There  are  about  41,000  acres  of  irrigated  and 
132,000  acres  of  non-irrigated  pasture  in  the  area. 
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Table  II-9  Number  Of  Head  of  Livestock" 
Northeast  Wyoming 


a/ 


Livestock 

Unit 

1949 

1954 

1959 

1964 

1969 

Base 

All   Cattle  & 
Calves 

tt 

343,010 

437,106 

434,095 

422,578 

447,423 

519,150 

Milk  Cows 

# 

9,765 

8,202 

6,079 

4,175 

2,714 

2,320 

All   Sheep  & 
Lambs 

# 

447,112 

568,259 

731,952 

722,337 

658,536 

528,500 

All    Hogs  X 
Pigs 

# 

10,619 

8,681 

6,134 

4,860 

5,678 

5,200 

Chickens  4 
Months  &  Older 

# 

118,948 

119,496 

82,670 

57,868 

33,840 

33,84(t/ 

Horses  & 
Ponies,  c/ 

# 

— 

13,596 

11,580 

— 

10,981 

21,700 

a/     Source  of  data  is  U.S.  Agricultural  Census  for  years  1949  through  1969.  The  base  represents 

1974  numbers  unless  otherwise  noted. 

b/  Agricultural  Census  for  1969  is  most  current  county  data  available. 

tj     1954,  1959  and  1969  figures  are  from  U.S.  Agricultural  Census.  The  base  figure  is  from  a 

special  study  of  horse  numbers  made  by  Wyoming  Department  of  Agriculture  in  connection  with  the 

1972  outbreak  of  equine  encephalitis. 


Land  Ownership  and  Administration 

The  ownership  and  administration  of  land  in  the  Northeast  Wyoming  area  are 

shown  on  Table   11-10. 

Table  11-10     Surface  Ownership,  Administration  by  County 
Northeast  Wyoming 


Shrr<d«n 


),U).eW) 

J.JH.IZO 

i,ey<,oeo 

l.tM.JiO 
J.106.»)0 

1.6;;. J60 

l.kJl.WO 
1.6.  S60 

i8.o;7.boo 


2.67), 10) 

i.sjs.i*; 
i,;)6.oji 
2.2;;. )ii 

t.^l«0,109 

1,1)). 9*) 

10.S60 

f. }'•!,>'><• 


Percent  of  Total : 
I  100 


fllVATt 


OtPAWTwtNT  Of  .THC  iNTtWrOB 


ii^ 


(acres) 


II3E 


2.1.M.SSI1 

2,ii;.;;o 
i,<>io,is; 

1. !•»),« 

i.8);.i.9e 
i.);;.)so 
i.o;i.;); 
;5.w.o 
1. 1)1.. 8)) 
i;.9iB,i; 


);o,o); 

209,000 

- 

- 

)9t,109 

}y>,ooo 

- 

- 

2;9.o)j 

9). 000 

I.)!.; 

901, );5 

49). 000 

- 

8«l.tlS 

8;6.ooo 

1)2.851 

1)2,000 

;9;,*;; 

^..000 

l(>,000 

16.000 

;9a.9«6 

6i.000 

i.iJt.t'i 

2.119,000 

i.!".; 

- 

1    20 

12 

- 

-^ — ^ 


ije.oos 
;6o,6;< 
'68,5)1 
)06.);5 


;3i.96t 
'.J9;.;)i 


Source:     Land  Use  Ad  Hoc  Group. 
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5/ 

Mineral   Resources 

The  total    value  of  mineral   production  in  the  area,   including  the  entire 
eight  counties  of  Campbell,  Converse,  Crook,  Johnson,  Natrona,  Niobrara, 
Sheridan,  and  Weston,  was  a  record  $559  million  in   1974,  the  most  recent 
year  for  which  comprehensive  value  data  are  available.     Petroleum  accounted 
for  $437  million  or  78  percent  of  total   mineral   production,  natural    gas 
$19  million  or  3  percent,  and  natural   gas  liquids  $28  million  or  5  percent. 
Bentonite,  coal,  and  uranium  together  comprised  $73  million  or  13  percent. 
Other  nonmetallic  minerals,  principally  sand  and  gravel,  accounted  for  the 
remaining  one  percent. 

The  1974  total   mineral   value  or  $559  million  represented  a  59  percent 

rise  over  the  previous  year's  high  of  $351  million  and  roughly  a  two-fold 

increase  over  the  1972  level.     Most  (80  percent)  of  this  doubling  between 

1972  and  1974  resulted  from  the  sharp  rise  in  petroleum  prices.     Increases 

in  both  the  amounts  produced  and  value  received  for  uranium  were 

responsible  for  most  of  the  remaining  two-year  surge.     Table  11-11  shows 

total    value  of  combined  mineral   production  for  the  years   1960-74. 

Table  11-11     Total  Value  of  Mineral   Production 
Northeast  Wyoming-1960-74 

Value 
Year  (thousand  dollars) 

I960 116,665-/ 

1961 130,432 

1962 124,843 

1963 132,151 

1964 143,925 

1965 153,783 

1966 156 ,699 

1967 158,656 

1968 176 ,327 

1969 225,035 

1970 269,573 

1971 262,788 

1972 267,233 

1973 350,630 

1974 558,970 

a/ Excludes  natural  gas  and  natural  gas   liquids. 
11-14 


Preliminary   1975  and  partial    1976  State-wide  data  indicate  that  decreases 
in  output  of  petroleum  and  natural   gas  are  beginning  to  offset  increased 
prices  for  these  commodities.     Whether  this  downward  trend  will   continue  or 
whether  new  supplies  will    find  their  way  to  the  market  is  still    uncertain. 

Mineral   Fuels 

Crude  oil   production  in  the  area  reached  a  Basin  high  of  76  million  barrels 
in   1970,   double  the  1960  output.     This  record  level   of  1970  resulted  largely 
from  the  addition  of  Hilight  and  other  new  oilfields  in  Campbell   County. 
The  largest  field  in  the  area  in   1975--and  the  second  largest  in  the  State--was 
Salt  Creek  in  Natrona  County  which  produced  9.8  million  barrels.     The  Hilight 
field  which  peaked  in   1970  and  has  declined  greatly  since,  was  still   the  second 
largest  producer  in  1975  at  5.7  million  barrels. 

Natural   gas  output  rose  sharply  from  the  early  70's  to  92.6  billion  cubic 
feet  in   1972.     The  discovery  of  new  oilfields  with  substantial   amounts  of 
associated  gas,   such  as  Hilight  in  Campbell   County,  accounted  for  most  of  the 
increase.     CompleticDn  of  new  gathering  lines  was  principally  responsible  for 
the  notable   increase  from  30.1  billion  cubic  feet  in   1969  to  82.6  billion  cubic 
feet  in   1970. 

Production  of  natural   gas  liquids,   following  a  sharp  increase  from  approxi- 
mately 2.0  million   barrels   in   1970  to  a   record  6.2  million  barrels   in   1973, 
now  appears   to  be  on  a  downward  trend.     Price   increases   for  natural    gas  liquids 
are  continuing  to  outweigh     declining  output  and  to  increase  total   value 
to  the  area,. 

Table   11-12  shows  petroleum,   natural    gas  and  natural    gas   liquids  production 
by  quantity  and  value   for  1960-74. 
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Table  11-12     Production  of  Petroleum,  Natural   Gas  and  Natural   Gas  Liquids, -1960- 74 


1      Petro 

leum       ] 

Natural  Gas 

Natural  G 

as  Liquids 

I 

1 

(million 

(thousand 

(thousand  j 

cubic 

(thousand 

(thousand 

(thousand 

Year 

i  barrels) 

dollars)  j 

feet) 

dollars) 

barrels) 

dollars) 

1960... 

37,862 

95,033  i 

NA 

NA 

NA 

NA 

1961... 

.  •     42,060 

105,150   ' 

20,569 

1,073 

1,668 

3,745 

1962... 

.  ;  39,070 

97,285 

22,008 

3,213 

2,055 

4,300 

1963... 

44,038 

101,254 

23,188 

3,291 

1,985 

4.307 

196A... 

46,258 

116,033 

22,690 

2,841 

1,429 

2,755 

1965... 

50,646 

126,615 

21,972 

2,901 

1,235 

2,400 

1966... 

49,454 

126,602 

24,237 

3,297 

1,566 

3,151 

1967... 

49,626 

128,035 

22,544 

3,293 

1,554 

3,096 

1968... 

55,617 

146,833 

21,575 

3,150 

2,203 

4,530 

1969... 

68,528 

191,878 

30,076 

4,421 

2,464 

4,659 

1970... 

76,351 

223,710 

82,560 

12,136 

1,957 

3,694 

1971... 

68,860 

213,431 

90,720 

13,116 

3,202 

6,735 

1972... 

64,596 

207,435 

92,565 

14,995 

6,034 

13,515 

1973... 

67,870 

259,163 

86,130 

15,589 

6,220 

19,421 

1974 

66,938 

437,191 

75,855 

18,585 

4,966 

27,950 

NA=  Not  available 

Output  of  coal--all   surface  mined--has  increased  fairly  continuously  since 
1960,   reaching  8.1  million  tons  in   1975.     In   1975,  according  to  Wyoming  data, 
there  were  four  significant  producing  coal   mines  in  Northeast  Wyoming.     These 
were:     Amax  Coal   Company's  Belle  Ayr  mine   (3.3  million  tons).  Big  Horn  Coal 
Company's  Big  Horn  No.l  mine   (0.8  million  tons),  Pacific  Power  and  Light  Company's 
Dave  Johnson  mine  in  Converse  County  (3.2  million  tons),  and  Wyodak  Resources 
Development  Corporation's  Wyodak  mine  in  Campbell   County  (0.8  million  tons).     The 
Welch  Coal   Company  operated  a  small   mine  producing  18,000  tons  in  Sheridan 
County.     Table  11-13,  based  on  data  from  Wyoming  State  sources,  shows  histor- 
ical  annual   coal   production  by  county  for  the  area,  since  1960. 
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459 

526 

447 

826 

483 

770 

496 

1,030 

489 

1.004 

491 

1,251 

475 

1,565 

505 

1,415 

540 

1^390 

558 

1,504 

641 

1,844 

647 

1,732 

656 

2,622 

1 

.595 

2,899 

A 

,040 

2,687 

4 

,075 

3,232 

382 

1,367 

349 

1,622 

357 

1,610 

376 

1,902 

432 

1,925 

349 

2,091 

326 

2,366 

348 

2,268 

218 

2,148 

346 

2,408 

1 

,465 

3,950 

1 

,777 

4,156 

974 

4,252 

463 

4,957 

1 

,018 

7,745 

806 

8,113 

Table  11-13  Coal  Production  by  County. -1960-75 

Year Campbell   Converse   Sheridan   Total 

(thousand  tons) 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 


The  coal    reserve  base  of  Northeast  Wyoming  totals  44.0  billion  tons,  or 
83  percent  of  Wyoming's  overall    reserve.     About  33.6  billion  tons,  or  slightly 
over  three-quarters  of  the  total,  are  in  Campbell   County.     Approximately  22.7 
billion  tons  of  the  Basin  reserve  (52  percent)  are  deep  minable  coal   and  21.3 
billion  tons   (48  percent)   are  strippable.     About  29.6  billion   tons,  or  two-thirds 
of  the  reserve  base  are  known  to  be  low-sulfur  coal    (1  percent  or  less  sulfur 
content).     Approximately  11.1  billion  tons  or  25  percent  have  been  identified 
as  medium-sulfur  coal    (1  percent  to  3  percent  sulfur),   and  only  about  0.3 
billion  tons  as  high-sulfur  coal    (more  than  3  percent  sulfur).     The  sulfur 
content  of  3.0  billion  tons,  or  7  percent,   is  unknown.     Except  for     23  million 
tons  of  deep-minable     bituminous  coal    in  Crook   (1  million  tons)  and  Weston 
(22  million  tons)  Counties,  all   coal    is  subbituminous  grade.     Table  11-14 
shows  the  area's  subbituminous  coal    reserve  base  by  county,   type  of  mining, 
and  sul  fur  content. 
Uranium 

Production  of  uranium  from  Northeast  Wyoming  declined  almost  continuously 
during  the  early  and  middle   1960's,   dwindling  to  virtual   extinction   in   1968. 

11-17 


Most  of  the  decrease  was  the  result  of  mining  out  previously  identified 
reserves  and  a  lack  of  new  exploration  activity  and  ore  body  finds.     A  general 
resurgence  of  prospecting  in   1966,  however,   lead  to  the  discovery  of  sig- 
nificant new  reserves,   and  an  upward  production   trend  began   in   1969.      Initially 
this  was  principally  because  of  expanding  output  at  new  eastern  Gas  Hills 
operations  of  Union  Carbide  Corporation  in  Natrona  County.     The  opening  of 
Exxon  Company  U.S.A. 's  Highland  mining  operations  in  Converse  County  in   1972 
accelerated  the  movement.     By  1973-1974  production  in  both  quantity  and  value 
was  two  to  three  times  that  of  the  previous  area  high  of  1960. 

Table  11-14     Subbituminous  Coal    Reserve  Base  by  County, 

Type  of  Mining  and  Sulfur  Content 

Northeast  Wyoming 


County?/ 


Deep 


Low  Medium    High 

sulfur  sulfur  sulfur 

(IZ  or  (3Z  or 

less)  a-3Z)    more) 


Unknown    Total 


Strip 


Low  Mediua  High 

sulfur  sulfur  sulfur 

(IZ  or  (3Z  or 

less)  ^1-3!!:)  more) 


Un]utown    Totall 


total 


Campbell. 
Converse. 
Johnson.. 
Katrona. . 
Sheridan. 
Veston... 


11,434 

894 

1.274 

25 

4,051 

0 


633 
177 
627 
10 
444 


155 


(Thousand   Tons) 


Total  I 17, 678    1,891     155 


1,791  14.013 

0  1,071 

413  2.314 

C       35 

695  5,190 

36  36 

2,935  22,659 


10,674 

472 

641 

0 

89 

0 

11,876 


8,708 
93 
372 


105 
0 


0 

0 

105 


105  19,592- 

0  565 

0  1,013; 

0  0 

0  92 

0  d 


21.262| 


33,605 

1,636 

3,327 

35 

5,282 

36 

43,921 


a/ Ko  cubbitu&inous  coal  reserve  base  in  Creole  and  Converse  counties. 

Substantial    increases  are  expected  as  the  new  Bill   Smith  mine  of  Kerr 
McGee  Nuclear  Corporation   (700  tons  of  ore  daily)  and  possibly  the  Morton 
Ranch  mine     of  United  Nuclear  Corporation   (100  tons  of  ore  daily)   come  on 
in  Converse  County. 

As  of  January  1,   1976,  there  was  one  uranium  ore  processing  plant  within 
the  area.     This  was  a  facility  of  Exxon  near  Douglas   in  Converse  County  with 
a  nominal   processing  capacity  of  3,000  tons  of  ore  daily.      In  addition,  a 
1,200-ton-a-day  plant  of  Union  Carbide  was   situated  just  outside  the  hydro- 
logical   area  in  the  northwestern  area  of  Natrona  County. 
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Uranium  ore  reserves   in  Campbell,  Converse,  Crook,  Johnson,   Natrona, 
Niobrara,  Sheridan,   and  Weston  counties  were  listed  as  of  January  1,   1976  at 
39,800  tons  of  U3O8  at  maximum  "forward  costs"  of  $10  per  pound,   82,000  tons 
at  $15,  and  114,000  tons  at  $30.     "Forward  costs"  are  those  operating  and 
capital   costs  yet  to  be  incurred  at  the  time  an  estimate  is  made.     Profit 
and  "sunk"  costs,   such  as  past  expenditures  for  property  acquisition,  ex- 
ploration,    and     mine  development  are  not  included.     Therefore,  the     various 
"forward  costs"  are  independent  of  the  market  price  at  which   the  estimated 
reserve  would  be  sold. 
Non-Energy  Minerals 

Bentonite  is  easily  the  most  important  non-energy  mineral   commodity  in 
the  area.     Production  rose  uninterruptedly  during  1960-69  and  irregularly 
thereafter.     The   1974  figures  of  1.4  million   tons  of  output  and  $17.5  million 
for  value  were   roughly  2.5  times  corresponding  levels  in   1960.     Crook  County 
accounted  for  almost  70  percent  of  1974  production,  with  additional   output 
from  Johnson,  Natrona,  and  Weston  Counties.     Incomplete  reserve  data  for  the 
area  places   usable   reserves  at  a  minimum  of  30  million  tons:      15  million   tons 
in  the  Colony  area  of  Crook  County  and   15  million  tons  in  the  Kaycee  area  of 
Johnson  County. 

Sand  and  gravel    is   usually  produced  in  all    area  counties,   but  output 
relatively  small.      The  one  million   tons   recorded  in   1974  was   the  lowest 
mined  since   1960.     Total    value   in   1974  was  $2.2  million. 

Stone  is  the  only  other  nonmetallic  now  produced,   but  output  is  erratic 
and  insignificant  in  quantity  and  value.     Pumice   for  road  building  purposes 
has  been   produced  irregularly.       From  1960-64  modest  amounts  were  produced  in 
Sheridan  County,  with  additional   quantities  coming  from  Campbell   County  in 
1962-63.     Small    amounts  of  sodium  sulfate  were  produced  during   1965-70  from 
saline  deposits   in  Natrona  County,   but  there  is   little  apparent  potential 
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for  resumption  of  this  mining. 
Metallics 

The  only  metallic  mineral    known  to  have  been  produced  commercially  in  the 
area  between  1960  and  1975  was     vanadium.     Minor  amounts  were  obtained  during  the 
mid-1960's  when  uranium  ores  from  Crook  County,  and  to  a  much  lesser  extent 
Converse  County,  were  processed  at  a  mill    in  South   Dakota. 

37/ 
Fish  and  Wildlife  Resources 

The  Wyoming  Game  and  Fish  Department,   under  direction  of  the  Wyoming 
Game  and  Fish  Commission,   is  legally  charged  with  the  "control,  propagation, 
management,  protection,  and  regulation  of  all   Wyoming  wildlife".     To  better 
fulfill    this  responsibility  the  Game  and  Fish  Department  has  formulated  a 
long-range  plan  for  management  of  the  State's  fish  and  wildlife  resources. 
A  copy  of  that  plan,  entitled,   "A  Strategic  Plan  for  the  Comprehensive 
Management  of  Wildlife  in  Wyoming",  is  included  in  the  supporting  material 
accompanying  this  report,  and  much  of  the  information  provided  herein  has 
been  extracted  from  that  plan. 

For  discussion  and  planning  purposes  Wyoming's  fish  and  wildlife  resources 
are  categorized  as  follows: 

Terrestrial   wildlife,  which  includes  big  game,  small   game,   furbearers, 

raptors,  non-game  birds  and  mammals,  and  endangered  and  threatened 

terrestrial   wildlife. 

Aquatic  wildlife,  which  includes  sport  fishes,  commercial   fishes, 

amphibians,   reptiles,  and  mollusks,  and  endangered  and  threatened 

aquatic  wildlife. 
Terrestrial   Wildlife 

Most  of  Wyoming's  big  game  species  are  present  within  the  boundaries 
of  Northeast  Wyoming.     Table  11-15  gives  estimated  post-season  populations,  the 
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1975  projected  harvest,  and  the  projected  number  of  hunter  days  by  species  for 


the  area. 


a/ 


Table  11-15  Big 
Northeast  Wye 

Game 
Dming 

Species 

Postseason  Population 

Harvest 

Recreation  Days 

1975 

Pronghorn 

92,437 

30,488 

61,176 

Mule  Deer 

107,832 

30,429 

176,488 

Whitetail   Deer 

49,650 

15,196 

75,980 

Elk 

6,060 

1,684 

23,576 

Moose 

40 

0 

0 

Bighorn  Sheep 

55 

0 

0 

Black  Bear 

333 

33 

1,320 

dj   Figures  are  for 
Area. 

Game  Districts   3  and  7, 

which 

approximate 

the 

Study 

a/ 


Table   11-16  Small   Game' 
Northeast  Wyoming 


Population  estimates  are 
not  available  for  small   game 
species.     Projected  1975  har- 
vest and  recreation  days  for 
this  area  are  presented  in 
Table  11-16. 

Furbearers   include 
those  mammalian  species 
whose  pelts  are  actually 
or  potentially  of  commer- 
cial   value.      Furbearing 

species  present  in  this  area  include  coyote,  red  fox,  bobcat,  spotted  skunk, 
striped  skunk,  beaver,   porcupine,  muskrat,   racoon,  marten,  ermine,  weasel,  mink, 
badger,  jackrabbit,  and  possibly  the  fisher  and  black-footed  ferret. 


Species 

Harvest 

Recreation 
Days  -1975 

Cottontail 

42,361 

21,181 

Squirrel 

630 

420 

Snowshoe 

912 

912 

Pheasant 

4,825 

5,361 

Sage  Grouse 

4,170 

2,195 

Sharp tail 

2,277 

2,277 

Partridge 

965 

1,073 

Mountain  Grouse 

2,277 

2,277 

Turkey 

1,575 

5,250 

Ducks 

15,314 

10,210 

Geese 

459 

2,295 

a/  Figures  are 

for  Game  Dis 

tricts   3  and  7, 

which  approximate  the  St 

udy 

Area. 
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Little  information  is  presently  available  on  population  levels,  dis- 
tribution, and  utilization  of  these  species.     The  commercial   value  of  this 
resource  has  not  been  quantified,  but  the  harvest  of  coyotes,  bobcats,  and 
red  foxes  is  quite  substantial    in  terms  of  numbers  and  dollar  volume. 

Approximately  32  species  of  raptorial   birds  are  known  or  thought  to 
occur  within  Wyoming.     In  1974,  thirteen  persons  were  licensed  to  possess 
raptors  for  the  purpose  of  falconry  and  43  permits  were  issued  for  the  capture 
of  falcons.     Little  is  known  regarding  raptor  populations  in  the  area  beyond 
the  fact  that  significant  numbers  of  hawk,  eagles,  and  other  species  are 
known  to  exist. 

Public  interest  in  nongame  wildlife  and  nonconsumptive  use  of  all  wildlife 
is  increasing  rapidly.     Wyoming  has  approximately  58  species  of  nongame  birds, 
many  of  which  occur  in  the  area.     The     recreational   and  economic  importance 
of  nongame  wildlife  and  nonconsumptive  uses  of  all  wildlife  have  not  been 
determined. 

Terrestrial  wildlife  listed  by  the  U.S.   Fish  and  Wildlife  Service  as 
endangered  or  threatened  with  extinction,  and  known  to  exist  in  the  area 
incl ude: 

1.  Black-footed  Ferret.   Sightings  of  this  species  has  been  confirmed 
in  the  area.     The  black-footed  ferret  is  classified  as 

endangered. 

2.  The  Peregrine  Falcon  is  a  resident  species  though  little  is  known 
regarding  density  and  distribution.     This  species  is  classified  as  en- 
dangered. 

Aquatic  Wildlife 

Stream  resources  within  the  area  that  are  classed  for  Sport  Fishery 
are  shown  in  Table  11-17. 
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Table  11-17     Stream  Classes 
Northeast  Wyoming 


Stream  Classes 


a/- 


Tongue  River 


Cheyenne 


b/- 


Class  I 

Class  II 

Class  III 

Class  IV 


(miles ) 
19.8 

92.4 
572.9 
271.3 


6.8     (Sand  Creek) 
5.2 
19.5 

234.1 


^/  Class  I:     Premium  trout    waters  -  fisheries  of  national   importance 
Class  II:       ^ery  good  trout  waters  -  fisheries  of  statewide  importance. 
Class  III:     Important  trout  waters  -  fisheries  of  regional   importance. 
Class  IV:       Low  production  waters  -  Fisheries  frequently  of  local   importance 
but  generally  incapable  of  sustaining  substantial   fishing 
pressure. 
-by  Includes  Little  Missouri   and  Niobrara  drainages. 

Table  11-18  summarizes   fishing  use  and  opportunities  for  Northeast 

Wyoming.      Almost  all   of  the  standing  water  provides  some   fishery  value, 

and  more  than  half  provides  good  to  excellent  fishing. 


Table  11-18     Fishing  Opportunity  ^' 
Northeast  Wyoming 


Resource 

197E 

1  Use 

Total 
Supply 

Supply  on 
Public  Lands 

a/ 

% 
La 

on  Public 
mds 

Streams 

(Fisherman 
132,370 

Days) 
196,552 

100, 

,610 

51, 

.19 

Lakes  and 
Reservoirs 

152, 

,849 

324,392 

263. 

,278 

81, 

.16 

TOTAL 

285, 

,219 

520,944 

363, 

,888 

69. 

.85 

_a/    Includes  private  lands  covered  by  easements  or  other  arrangements  to 
guarantee  permanent  access. 
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Commercial  fishing  activities  in  this  area  are  limited  presently  to  the 
harvest  of  minnows  for  private  use  or  sale  as  fishing  bait.  Two  reservoirs  in 
this  area  --  Keyhole  and  Lake  DeSmet  --  have  a  potential  for  future  commercial 
exploitation  of  rough  fish.  Collectively  these  reservoirs  could  produce  an 
estimated  average  yield  of  34  tons  of  fish  annually. 

Other  fishes.  There  are  approximately  46  species  found  within  the  area, 
but  their  concumptive  or  nonconsumptive  utilization  by  man  is  very  limited. 
All  fishes,  however,  are  vitally  important  for  their  intrinsic  and  ecological 
values. 

Amphibians,  reptiles,  and  mollusks  are  important  primarily  for  their 
intrinsic  and  ecological  values.  No  information  is  available  on  the  density 
or  distribution. 

Endangered  and  threatened  aquatic  wildlife.  On  a  national  basis  none  of  the 
fishes,  amphibians,  reptiles,  or  mollusks  in  the  area  is  considered  threatened  or 
endangered  by  the  U.S.  Fish  and  Wildlife  Service.  Several  species  of  fish,  amphibians, 
and  reptiles  found  locally  are  peripheral  in  Wyoming  and  could  become 
threatened  within  the  State  if  proper  precautions  are  not  taken  in  planning 
future  developments. 

6/ 
Outdoor  Recreation 

The  recreation  analysis  that  follows  is  essentially  an  update  of  the  recrea- 
tion area  and  facility  needs  included  in  the  1975  edition  of  the  State  Compre- 
hensive Outdoor  Recreation  Plan  (SCORP)  for  Wyoming.  The  Northeast  Wyoming  area 
is  roughly  comparable  to  SCORP  Region  3. 

The  pattern  of  outdoor  recreation  in  Northeast  Wyoming  has  been  dominated 
historically  by  the  Federal  lands  and,  particularly,  by  the  national  parks  and 
national  forests  within  or  near  the  area.  The  dominance  of  public  land  owner- 
ship in  many  parts  of  the  area  also  has  a  major  impact  on  outdoor  recreation 
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patterns,   not  only  of  the  designated  areas,   but  o"f  the  entire   region. 

At  the  local    level,   the  city  park  and  local   school   facilities  have 
provided  a   focal    point  for  outdoor  recreation   for  area   residents.     The 
availability  of     vast  areas  of  public  lands  in  reasonable  proximity  to  most 
population  centers  has  undoubtedly  acted  to  mitigate  the  requirements  for  in- 
town   facilities  and  has   served,    in  addition,   to  make  the  application  of 
municipal   standards  to  local   needs  determination  an  uncertain  process. 

The     state  park  system  has  been  used  to  provide  large  regional    recreation 
areas  in  Wyoming.     At  present,   the  State  parks  system  is  dominated  by 
Bureau  of  Reclamation  reservoirs.     The  only  State  park  in  Northeast  Wyoming, 
at  present,   is  located  at  the  Bureau's  Keyhole  Reservoir  near  Moorcroft.     As 
Northeast  Wyoming's  population  continues  to  concentrate  in  cities  and  terwns, 
the  importance  of  municipal   facilities  will    increase.     However,   between  the 
needs  met  by  the  Federal   agencies     and  local   governments,  the  State  Parks 
System  can  be  called  on  to  fill   the  voids  where  other  levels  of  government 
do  not  have  jurisdiction. 

Tourism  ranks  as   the  Statti's   third  most  important   industry.     The     growth 
in  tourism  has  been  both  relatively  rapid  and  relatively  consistent,  although 
it  has  a  rather  severe  seasonal   pattern.     Nevertheless,  tourism  is  generally 
considered  a  "good"   industry  by  most  of  the  State's  citizens. 

The  backbone  of  the  State's   tourist  industry   is   the  public  land  area. 
The  ability  of  these  lands  to  attract  out-of-state  visitors  creates  employment 
and  business  opportunities  for  several    thousand  residents.     Development 
of  the  public  lands  and  policies  affecting  their  use  relates  more  than  casually 
to  the  State's   economy.     Moreover,   the  State's  first  and  second  ranking   industries- 
mining  and  agricul ture--often  have  to  compete  with  recreationists  for  use 
of  the  public  lands  since  these     groups  also  have  an  interest  in  public 
lands  policy. 
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The  dependence  of  many  Wyoming  residents  on  the  use  of  the  public  lands 
for  part  or  all  of  their  livelihood  quite  naturally  causes  these  individuals 
to  develop  a  proprietary  interest  in  the  public  lands.     Even  those  citizens 
not  directly  dependent  on  the  public  lands     have  come  to  view  these  areas  as 
part  of  the     State's  recreation  resources  and  often  express  a  reluctance  to 
share  these  resources  with  out-of-state  visitors     or  with  temporary  residents 
such  as  construction  workers.     Over  time,  the  State's  citizens  have  developed 
a  custodial    viewpoint  toward  the  public  lands,  and  changing  use  policies  will 
obviously  evoke  statements  of  criticism  and  concern.     The     national   attention 
that  has  been  directed  toward     environmental   considerations  reminds  Wyomingites 
that     interest  in  public  lands  in  the  area  extends  far  beyond  the  state's 
boundaries. 

The  public  costs  of  tourism--development  and  maintenance  of  recreation 
areas,  highways,   police  protection  and  a  host  of  other  public  services--do  not 
accrue  proportionately  to  those  individuals  or  businesses  that  benefit  directly 
from  tourism,   such  as  gasoline  stations,  motels,  cafes  and  other  trade  services. 
Under  these  circumstances,   it  has  and  will   continue  to  be  difficult     to  generate 
legislative  support  for  the  development  of  areas  and  facilities     that  will   be 
used     primarily  by  non-resident  visitors.     Moreover,  the  out-of-state  visitor 
use     of  some  public  recreation  facilities  is  so  high  that  it  is  not  feasible 
to  expect  Wyoming's  relatively  small   population  to  provide  these  facilities. 
For  example,   the  non-resident  use  of  camping  and  picnicking  facilities  in   1967 
was  estimated  to  be  roughly  equal   to  that  of  resident  use,  and  this  ratio  is 
expected  to  increase. 

National   Parks 

Visitor  Use  and  Effects  Upon  Park  Resources 

With  the  exception  of  the  momentary  downturn   in  park  visitation   resulting 
from  the  gasoline  shortage  of  1973-74,  parks   in  general   over  the  past  decade 
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have  experienced  significant  annual    increases   in  their  visitation.     This   rapid 
increase  has  come  at  a  time  when  park  management,  operation  and  development 
have  been  guided  by  austerity.     Visitor  services,  maintenance  of  existing  facil- 
ities, and  the  development  of  additional    facilities  were  deeply  affected  by 
austerity  measures.     Congress  recently  increased  the     National   Park  Service 
staffing  to  more  adequately  provide  visitor  services.     However,   the  problems 
experienced  in  the  past  and  expected  to  be  faced  in  the  future  will   not  be 
entirely  cured  by  additional   staffing.     The  pressures  of  increased  visitation  are 
related  directly  to  the  total   effect  on  the  park  resources  and  are  evidenced 
by  the  need  for  additional   support  facilities  and  the  increased  costs  for 
maintenance.     Therefore,   it  becomes  impossible  to   accommodate  increased  visitation 
year  after  year  without  endangering  protection  of  the  '^jery  resources  for  which 
the     park  was  established. 

There  is  need  to  consider  the  increasing  demand  for  use  of  backcountry  areas, 
many  of  which  have  been  recommended  to  Congress  for  wilderness  designation.     In 
general,   this  designation  will   be  made  on  the  basis  of  size  and  the  near  pristine 
condition  of  the  environment.     From  the  visitor's  standpoint,  this  resource 
represents  an  area  of  peace  and  solitude,   free  from  man-made  contrivances  or 
manipulation  of  the  ecosystem.     Designation  does  not  limit  use,   however.     In 
fact,   it  may  encourage  use.      If  unlimited  use  were  allowed  in  order  to  fit  the 
visitor's  demands,   the  very  resource  the  public  land  administrators  are  mandated 
to  preserve  and  conserve  would  be  destroyed  or  severely  impacted.     Therefore, 
the  only  choice  has  been  to  place  user  limitation  on  many  of  these  areas. 

It  is  extremely  difficult  to  know  when  the  saturation  point  has  been  reached 
for  a  given   resource,   but  the  solution   does  not  lie  with  continually  developing 
more  and  more  of  a  park  to  meet  increasing  use  demands.     Part  of  the  answer  lies 
in  the  establishment  and  development  as  appropriate  of  more  parks  at  the  Federal, 
'State  and  local    level.     By  expanding  the  overall   park  system  at  all    levels  of 
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government,  visitor  demands  and  pressures  may  be  distributed  over  a  wider 
network  of  resources  to  the  benefit  of  the  users  and  the  resource. 

Development  of  Energy  Related  Resources 

The  construction  of  transportation  facilities,  power  generating  stations, 
and  massive  coal  mine  areas  suggests  new  population  concentrations  and  patterns 
affecting  existing  communities  or  sparsely  populated  areas.  The  development, 
operation,  and  ongoing  maintenance  of  energy  related  facilities  will  bring 
additional  pressure  to  use  existing  or  develop  new  park  and  recreation  facilities. 
If  new  park  areas  are  not  developed  the  pressure  of  visitor  use  on  existing 
areas  will  subject  the  natural  resources  to  the  same  detrimental  effects  described 
earlier. 

Another  concern  that  relates  to  energy  resource  development  is  the  survey, 
inventory  and  protection  of  as  yet  undiscovered  cultural  resources.  Presumably 
within  the  energy  areas,  there  are  potentials  for  discovering  outstanding 
cultural  resources  and  these  should  be  identified  and  mitigative  steps  taken  to 
insure  their  protection.  Subsurface  cultural  resources  discovered  during  the 
actual  development  of  these  energy  resources  should  also  be  considered  and 
plans  evolved  for  their  ultimate  protection. 

Deterioration  of  air  and  water  resources  and  the  effect  upon  units  of  the 
park  systems  are  also  of  concern.  Deterioration  of  these  resources  is  often 
slow  but  insidious  in  its  effect  upon  the  ecosystem.  Adequate  monitoring  re- 
sulting in  scientific  prediction  of  future  effects  must  be  carried  out  and  deter- 
minations made  of  acceptable  limits  of  degradation.  It  is  worth  noting  that 
parks  often  serve  as  the  standard  of  measure  or  the  control  unit,  in  determining 
the  effects  of  pollution  on  the  ecosystem.  These  benchmark  areas  must  be 
protected  to  provide  the  basis  for  scientific  comparison  in  determining  the 
tradeoffs  involved  with  development. 
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state  and  Local   Agency  Park  and  Recreation  Resources 

The  National   Park  Service  continues  to  receive  requests  to  study  and 
ultimately  assume  the  responsibility  for  administering  natural,   historical, 
and  recreation  resources  which  are  known  to  have  less  than  national    significance. 
Many  of  these  areas  do  in  fact  warrant  protection  and  designation  as  parks. 
However,   under  the  existing  mandate  from  Congress  and  evaluation  criteria,   the 
merit  of  adding  these  areas  to  the  National    Park  System  is  questionable. 

Much  of  this  demand  for  study  and  addition  to  the  National   Park  system  can 
be  traced  to  the  lack  of  monetary  ability  on  the  part  of  other  agencies  to  es- 
tablish, manage,   and  operate  added  parks.     However,  neither  the  Service  nor 
the  Study  Team  subscribes  to  the  theory  that  this  should  automatically  entitle   . 
these  areas  for     consideration  as  a  unit  of  the  National   Park  System. 

A  corollary  to  this  situation  has  been  experienced  by  the  Bureau  of 
Reclamation.     By  memorandum  of  agreement,   the   lands   surrounding  reservoir  pro- 
jects are  administered  as  park  or  recreation  areas  by  units  of  State  or  local 
government.     Because  of  a  lack  of  funds  at  the  Federal,  State,  or  local    levels, 
the  administering  agencies  are  finding  it  extremely  difficult  to  operate  and 
develop  the  areas  to  meet  public  demands.     This  results  in  an  increased  burden 
on  the  part  of  State  or  local   agencies  to  support  the  other  areas  within 
their  system. 

Legislation  was  introduced  in  the  94th  Congress  to  rectify  this  situation, 
but  failed  of  passage.      If  adopted,   it  would  have  provided  the  Bureau  of 
Reclamation  with   the  authority  to  administer  some  of  the  older  areas  and  new 
reservoir  project  recreation  lands.     Also,   it  would  have  provided  for  additional 
funding  to  State  and  local   agencies. 

The  Natural   Landmarks  Program 

For  many  years  the  National   Park  Service  has  conducted  studies  to  identify 
potential   nationally-significant  sites  of  outstanding  physiographic  and  ecological 
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phenomena.     Sites  found  to  qualify  under  scientific  criteria  are  designated  as 
natural   landmarks  by  the  Secretary  of  the  Interior.     This  program  also  has  been 
useful    in  providing  background  for  proposing  sites  to  Congress  which  he  believes 
deserve  national   park  status.     However,   unless  designated  as  a  unit  of  the 
National   Park  System,  the  legal   means  to  protect  sites  which  qualify  as  natural 
landmarks  is  lacking. 

This  situation  leads  to  the  desecration,  or  at  the  very  least,  harmful 
practices  which  threaten  the  integrity  of  the  site.     Of  course  many  of  the 
sites  designated  are  located  on  private  lands  where  the  rights  of  the  landowner 
are  at  stake.     However,  when  located  on  public  lands,   this  designation  should 
be  respected  and  taken  into  consideration  in  any  development  to  be  considered 
that     would  affect  such  a  site. 

National   Land  Reserves 

a/ 
The  amount  of  recreational    use  on  the  National   Land  Reserve     has  increased 

steadily,   keeping  pace  with  accelerating  national   and  local   emphases  on  outdoor 
recreational   activity.     The  traditional   extensive  forms  of  use  on  lands  ad- 
ministered by  the  Bureau  of  Land  Management  have  been  accompanied  in  recent 
years  by  greatly  expanded     numbers  of  man  days  of  intensive  recreational   use, 
whether  or  not  facilities  are  provided.     The     continuing  growth  of  heretofore 
largely  rural   populations  by  expansion  of  the  coal    industry  can  serve  only  to 
compound  the  recreation-associated  people  problems  in  the  Planning  Area. 

The  National   Land  Reserve  is  open  to  the  public  at  all   times  for  any 
recreational   activity  not  in  violation  of  applicable  local   and  Federal   laws 
and  regulations.      Due  to  diverse  land  patterns  and  an   inability  to  provide 
personnel   in  adequate  numbers  to  oversee  and  control    recreational   use,  the 
impacts  have  been  mostly  adverse  and  the  effects  highly  visible  and  lasting. 
Among  the  more  objectionable  effects  are  an  excess  of  litter,  trampling,  and 
a./   Public  Domain  administered  by  the  Bureau  of  Land  Management. 
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promiscous  road  patterns  along  streams  and  at  natural  camp  and  picnic  sites. 
Aside  from  intensive  use  at  specific,  attractive  locations,  the  land  in  general 
receives  a  lower  degree  of  use,  with  correspondingly  less  damage.  However,  off 
road  vehicles,  travelling  almost  anywhere  create  irreparable  damage  during  any 
season. 

The  level  of  development  so  far  achieved  under  agency  programs  has  been 
mostly  in  the  category  of  protection  and  sanitation,  with  construction  programs 
at  a  few  of  the  most  critical  sites.  There  has  been  a  growing  emergence  of  true 
recreation  management,  however,  following  initial  recognition  of  the  responsibi- 
lity in  the  Classification  and  Multiple  Use  Act. 

Among  the  promising  recreational  management  objectives  for  the  National 
Land  Reserve  under  present  programs,  are  the  following: 

1.  Actions  designed  to  end  overuse  and  abuse  of  certain  critical  sites 
through  cooperation  with  states  and  local  communities,  including 

transfer  of  recreational  development  and  management  responsibility. 

2.  Coordination  with  State  Game,  Fish  and  Park  Departments  to  obtain 
a  higher  level  of  recreational  management. 

3.  Increased  public  educational  campaigns  to  promote  visitor  safety,  and  to 
reduce  pollution,  littering,  and  fire  danger. 

4.  Accelerate  installation  of  public  use  facilities  to  achieve  better 
distribution  of  recreational  populations  on  the  fragile  environment. 

Any  final  action  capable  of  permanently  reversing  the  downward  environmental 
trend  resulting  from  inadequately  controlled  recreational  use  appears  to  depend 
on  recognition  of  the  need  for  coordinated,  comprehensive,  recreation  resource  de- 
velopment, together  with  management  programs  adequate  to  meet  public  needs  and 
resource  limitations. 
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National    Forests 

To  properly  plan  for  recreation  needs  in  the  future,   information  supplied 
by  Federal   and  State  agencies  has  been  used  to  inventory  the  current  supply  of 
recreation  areas  and  facilities  in  Northeast     Wyoming.     Table  11-19  shows 
current  (1975)   use  in  the  National    Forests.      In  the  Bighorn  National    Forest, 
camping  is  by  far  the  largest  single  activity,   followed  by  fishing  and 
hunting.     A  major  camping  attraction  is  the  proposed  Cloud  Peak  Wilderness 
which  attracts  large  numbers  of  visitors  from  upper  midwest  states.     Cold- 
water  streams  rising  in  the  Bighorns  are  a  major  local   attraction  in  an  area 
surrounded  by  dry  plains.     Nearly  90  percent  of  all    fishing  on  Forest  Service 
lands  in  the  study  area  occurs  in  the  Bighorn  National   Forest.     Other  water- 
based  activities  are  limited  by  cold-water  temperatures,  although  a  few 
reservoirs  of  over  100  acres  are  extensively  used.     Hunting,  especially  for 
elk,   accounts  for  only  9  percent  of  total    forest  use,  but  is  the  primary  activity 
during  autumn  months.     An  increase  in  winter  sports  in  recent  years,  especially 
snowmobil ing,  is  also  in  evidence  in  the  Bighorns. 

Recreation  in  the  Black  Hills  National  Forest  in  Wyoming  differs  signifi- 
cantly from  the  planning  area  as  a  whole.     Hunting,  primarily  for  big  game,   is 
by  far  the  largest  use,   accounting  for  nearly  55  percent  of  all   use.     Camping, 
snowmobiling,  picnicking,  and  fishing  are  the  next  most  popular  activities. 
Much  of  the  use  in  this   forest  appears   to  be  from  local   people.      Use 
on  the  Black  Hills  National    Forest  accounts  for  15  percent  of  all    use  on 
all   such  lands  in  the  planning  area. 

Use  preference  on  national   forest  lands  in  the  Laramie  Mountains  follows 
the  same  general   pattern  as  the  planning  area.     Fishing,  the  second  most  popu- 
lar activity  on  national   forests  in  the  planning  area,   is  only  a  minor  use  be- 
cause of  the  scarcity  of  live  streams  in  the  Laramie  Mountains.     Camping,  pic- 
nicking, and  hunting  for  big  game  account  for  85  percent  of  all  uses.     Al- 
though winter  sports  are  increasing  in  popularity,  opportunities  for  snowmobiling 
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and  other  winter  activities  are  limited  because  of  the  ^ery  rugged  topography. 

Table  11-19     Existing  Recreation  Demend  For 
Use  of  National    Forest  Lands 
Northeast  Wyoming 

;\NNUAL  ANNUAL 

TYPE  OF  ACTIVITY  VISITOR  DAYS     CONVERSION  FACTOR    ACTIVITY  DAYS  a/ 


LAND  BASED  ACTIVITIES 

SIGHTSEEING  11,000  4.0  44,000 


SNOWMOBILING  -^  19,300  2.0  38.600 


HIKING  &  WALKING  14,000  2.0  28,000 


CAMPING  162,800  1.5  244,200 

PICNICKING  26,800  6.0  160,800 

HUNTING  £/  74.100  3.0  222,300 

SKIING  d/  400  2.4  ^^^ 


TOTAL  308,400  738,860 

WATER  BASED  ACTIVITIES 

POWER  BOATING  0  2.4  0 


NON-MOTORIZED  BOATING  ^/ 2,200  I.7         3,740 

SWIMMING  ^"^^  6.0  2,400 


WATER  SKIING  0 


4.0 


FISHING  82,300  3.0  246,900 

HUNTING  -'''  3.300  3.0         9,900 

TOTAL  88,200  262,940 


SOURCE:   RIM  REPORTS,  FORM  2300-lK 

a/  Activity  &  recreation  day  are  assumed  to  be  equal.     Activity  days  are 
calculated  by  multiplying  visitor  days  by  the  conversion   factor. 

b/  Snowmobiling  =  Ice  &  snowcraft  travel 

c/  Land-based  hunting  includes  hunting  for  big  game,  small   game,  &  upland 
birds. 

d/  Skiing  includes  both  downhill    &  cross   country  skiing. 

e/  Non-motorized  boating  includes  canoeing,   sailing  &  rowing. 

f/  Water-based  hunting  =  waterfowl    hunting. 
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Most  visitors  to  this  national    forest  are  from  Casper  and  the  surrounding  comm- 
unities.    The  Laramie  Peaks  Division  accounts  for  only  7  percent  of  total   use 
on  Forest  Service  lands  in  the  planning  area. 

The  Thunder  Basin  National   Grassland  has  the  lightest  use  of  all   Forest 
Service  lands,  accounting  for  only  5  percent  of  total    use.     Hunting  for  big  game 
is  the  largest  use,   followed  by  fishing,   snowmobiling  and  waterfowl   hunting. 
Camping  and  picnicking  make  up  15  percent  of  all   Grassland  activities,  but  most 
of  this  use  is  believed  to  occur  only  in  conjunction  with  other  activities. 
Most  visitors  to  the  Grassland  are  from  the  surrounding  communities  except 
during  the  hunting  season  when  substantial  numbers  of  out-of-area  sportsmen  come 
to  hunt  antelope. 

Developed  Facilities 

National    Forest  Service  facilities  within  the  planning  area  include  32 
campgrounds  with  a  capacity  of  1,175  people  at  any  time,   along  with   11  picnic 
grounds  with  a  capacity  for  910  people,  4  organization  sites  with  a  capacity  for 
400  people,  4  observation  facilities,   1  boating  site,  and  7  commercial   establish- 
ments. 

The  Bighorn  National   Forest  in  Johnson  and  Sheridan  counties  has  over  80 
percent  of  all    developed  facilities.     A  number  of  the  seven  commercial   facilities 
operated  on  Forest  Service  lands  by  private  concessionaires  are  presently  under- 
utilized and  represent  unused  capacity  that  might  accommodate  additional    use. 
The  Thunder  Basin  National   Grassland  receives  about  2,000  visitor  days  of 
camping  use  each  year,  but  no  public  facilities  exist  to  accommodate  this  activity. 

Dispersed  Recreation  Resources 

Dispersed  resources  consist  of  natural   or  cultural   features  or  areas  to 
which  people  may  be  attracted  in  their  recreation  pursuits.     Table  11-20  lists 
the  present  and  potential   acreages  of  dispersed  resources.     The  acreages  listed 
do  not  represent  results  from  comprehensive  inventories,  but  were  gathered  from 
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Table  11-20     Dispersed  Recreation  Area  Inventory  of 
National   Forest  Lands 
Northeast  Wyoming 


TYPE  OF  area 

WILDERNESS  &  PRIMITIVE 

ROADLESS  -  DEFERRED 

ESSENTIALLY  ROADLESS 

UNUSUAL  INTEREST 
ARCHEOLOGICAL 
HISTORICAL 

TOTAL 

GEOLOGICAL 
SCENIC 
VEGETATION 
TOTAL 

lUtNTIFIED  WILDLIFE  HABITAT 

BIG  GAME 
UPLAND  BIRD 
WATERFOWL 
CRITICAL 
TOTAL 

FISH  HABITAT 
COLD-WATER 
WARM -WATER 
TOTAL 

WATER  AREAS 
LAKES /PONDS 
RIVER/STREAMS 
RESERVOIRS/IMPOUNDMENTS 
TOTAL 

BOATING 

FLAT  WATER 
MOVING  WATER 
TOTAL 

SPECIAL  ZONES 
ROADSIDE 
TRAILS IDE 
WATERFRONT 
BUFFER 
TOTAL 

HIKING  &  RIDING 


a[/'Columns  are  not  additive  due  to  possible  double  counting. 


PRESENT  ACREAGE  1./   POTENTIAL  ADDITIONS^/ 


76,672 

82,071 

30,500 

N/A 

24,478 

N/A 

N/A 

N/A 

1,278 

N/A 

N/A 

N/A 

2,650 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1.022,585 

N/A 

135,520 

N/A 

15,$7i 
62,726 
N/A  a_/ 

N/A 
N/A 

3,118 

10 

3,128 

1,392 

N/A 

N/A 

N/A 
0 

478 

0 

1,501 
3,371 

703 
N/A 

300 
300 

300 

0 

703 

19,769 

1,684 

7,783 

498 

N/A   a/ 

N/A 

300 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
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a  variety  of  general   studies.     Almost  all   data  are,  therefore,  fragmentary  in  na- 
ture and  unsuitable  for  detailed  program  formulation  purposes.     The  table,  how- 
ever,  is  valuable  for  identifying  the  relative  scarcity  of  recreation  resources. 

Interpretation  of  the  table  is  aided  if  the  acreages  listed  for  each  element 
are  compared  with  the  total   acreage  of  Forest  Service  land  in  the  planning  area, 
1,400,000  acres.     With  the  exception  of  big  game  habitat,  most  dispersed  resources 
occupy  extremely  small   amounts  of  land.     For  example,  potential  wilderness 
occupies  only  about  6  percent  of  the  total     National   Forest  Service  land  base, 
while  rivers  and  streams  occupy  only  0.03  percent. 

Recreation  resources  on  the  Thunder  Basin  Grassland  differ  substantially  from 
the  forest  and  mountain  Forest  Service  lands.     The  primary  recreation  resource 
in  this  prairie  environment  is  wildlife.     Expansive  areas  of  native  range  support 
an  antelope  herd  of  over  12,000  head,  while  the  rougher  breaks  and  wide  stream 
valleys  support  over  4,000  whitetail   and  mule  deer.     A  small   elk  herd  was  intro- 
duced into  the  Rochelle  Hills  in  1966  by  private  landowners  and  has  grown  to  about 
100  head.     Other  game  species  include  sage  grouse,  sharp-tailed  grouse,  wild  tur- 
key and  mourning  dove.     Waterfowl   is  primarily  migratory  in  nature  and  includes 
a  variety  of  ducks  and  geese  as  well   as  sandhill   cranes.     Live  streams  are  rare 
in  the  Grassland  and  support  only  nongame  fish       but  22  reservoirs  support  active 
fisheries  of  brook  and  rainbow  trout,  bass,  crappie,and  bullhead.     Except  for 
fish  and  wildlife,   recreation  resources  on  the  Grassland  are  limited,   differing 
little  from  adjacent  plains  areas. 

Problems  and  Concerns  on  National   Forests 

23/ 
Problems  on  U.S.   National   forest  Service  lands       arise  primarily  because 

of  increasing  demands  on  a  limited  resource  base.     Conflicting  land  uses,  enforce- 
ment, and     access  are  the  three  main  problem  areas.     Conflicting  land  uses  in- 
clude both  existing  and  potential   competitive  uses.     Present  competition  between 
big  game  and  domestic  livestock  vying  for  the  same  forage  is  leading  to  deter- 


11-36 


ioration  of  the  habitat  for  both  groups.     Placer  mining  in  stream  channels, 
both  past  and  present,  causes  degradation  of  fish  habitat  and  often  destroys 
the  esthetic  stream  environment.     Potential   conflicts  can  be  expected  from 
increased  recreational    use--for  example  between  snowmobilers  and  cross-country 
skiers.     Deterioration  of  recreation   resources  may  result  from  potential   water 
developments,  especially  on  the  Tongue  River  within  the  Bighorn  National    Forest. 

The  need  for  enforcement  of  National    Forest  regulations  associated  with 
recreation  use  has  increased  substantially  during  the  past  few  years.     In- 
fractions consist  largely  of  vandalism,  wildlife  harassment  and  poaching,   im- 
proper off- road  vehicle  use,  and  general  misdemeanor  misconduct.     With  con- 
tinuing population  growth,   these  problems  can  be  expected  to  become  more  severe, 
both  in  absolute     numbers  of  infractions  and  in  the  severity  of  damage  to  the 
resource  base. 

Access  to  recreational   areas  is  a  problem  for  all    types  of  activities, 
whether  they  be  intensive  uses  at  developed  sites  or  dispersed  pursuits  in 
back  country  areas.      Increasing  use     has  taxed  the  existing  transportation 
system  in  many  areas  of  the  National   Forest.     Primitive  roads  and  trails  are 
particularly  inadequate  to  handle  the  increasing  use  as  people  seek  more  remote 
areas  for  recreation.     Heavy  use  in  the  proposed  Cloud  Peak  Wilderness  has 
begun  to  threaten  the  resource  there, .as  well   as  the  quality  of  recreational   ex- 
periences.    Legal   access  has  also  become  a  problem  where  transportation  routes 
cross   private   lands.      In  many  cases,   public  rights-of-way  have  not  been  acquired 
from  private  landowners.     As   the  use  over  such  routes   increases,   problems  may 
arise  between  the  public  and  private  landowners,  and  may  lead  eventually 
to  ^bed  closures. 

38/ 
Wyoming  State  Programs 

The  Wyoming  Recreation  Commission  has  the  responsibility  of  maintaining 
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1  state  park,  1  state  archaeological  site,  and  nearly  100  monuments,  markers,  and 

signs  in  the  area.  The  Commission  has  the  responsibility  of  providing  a 

guideline  for  outdoor  recreation  development.  It  has  established  these  four 

goals: 

Goal   1.     To  acquire  recreation  lands  and  water;  to  develop,  operate  and 

maintain  facilities',  and  to  assist  other  public  agencies  in  these 
actions  in  order  to  provide  recreation  opportunities  for  Wyoming's 
citizens  and  the  out-of-state  visitors  that  come  to 
recreate. 

Goal   2.     To  acquire,  protect,  preserve  and  develop  areas  and  sites  of  signifi- 
cant historical   value  and  areas  of  outstanding  or  unique  natural 
characteristics. 

Goal   3.     To  protect  and  preserve,  through  proper  development  and  utilization, 
the  environmental   and  wildlife  resources  that  combine  to  give  a 
rich  and  abundant  recreation  resource  endowment. 

Goal  4.     To  develop  programs  that  will  encourage  participation  in  outdoor 
recreation,  develop  an  appreciation  of  the  state's  historical   and 
cultural   heritage  and  create  an  awareness  of  and  an  appreciation 
for  nature  and  the  human  role  in  the  natural   environment. 

The  need  for  future  recreation  development  in  the  State  is  a  product  of  a 
projected  increase  in  population,  and  of  the  socioeconomic  circumstances  of  the 
population  that  will  change  during  this  period.     In  general,  the  State's  popu- 
lation will    receive  higher  real   incomes,  be  better  educated,  become  more  urbanized, 
and  move  into  occupational   categories  that  are  associated,  as  are  the  changes 
listed,  with  higher  participation  rates  in  outdoor  recreation. 

Wyoming  residents  and  nonresidents  that  recreate  in  the  State  prefer 
fishing,  picnicking,  camping,  and  hunting,   if  participation  is  a  measure  of 
preference.     Nevertheless,  the     activities  expected  to  experience  the  greatest 
percentage  of  growth  during  the  1975-1985  period  are  golf,   skiing,  water 
skiing,   and  tennis.     These  activities  generally  require  manmade  facilities,  and 
are  limited  with  respect  to  expansion,  for  the  most  part,  by  budgetary  con- 
straints. 

Northeast  Wyoming  recreationists  are  fortunate  in  that  the  major  recreation 
activities  have  a  resource  base  with  a  capacity  for  expansion.     The  important 
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exceptions  are  hunting  and  fishing,  and  even   here  there  are  some  opportunities 
for  limited  expansion.      In  terms  of  the  area  and  facility  needs  to  accommodate 
expected  increases   in  outdoor  recreation  participation,   the  activities   for 
which  needs  were  calculated  generally  point  to  a  need  for  facilities  rather 
than   land  acquisition.      This   result  is   not  surprising  after  taking   into  consid- 
eration  that  approximately  50  percent  of  the  State's   land  surface  is   in  public 
ownership.     Between  1980  and  1990,  Northeast  Wyoming  can  expect  its  needs  for 
recreation  area  and  facility  needs   to  more  than  triple.     Priorities  for  meet- 
ing these  needs   are: 

Priority  1:     To  develop  projects  which  improve  undesirable  environmental 

conditions  including  projects  which  bring  existing  facilities 
up  to  minimum  quality  standards. 

Priority  2:     Develop  projects  which  identify,  preserve,  or  develop  signi- 
ficant or  outstanding  historical   or  natural   areas  and  sites. 

Priority  3:      Develop  projects  for  municipal    recreation. 

Priority  4:     Develop  projects  for  camping,  picnicking,  and  general  water- 
based  activities. 

Priority  5:     Develop  projects  to  build  golf  courses,  tennis  courts,  and  ski 
and     snowmobile  areas. 


Summary  of  Facilities 

Table  11-21  provides  details  on  existing  facilities,  and  Table  11-22 

summarizes  data  on  land  and  water-oriented  recreation  opportunities  in  the  area, 

Table   11-21   Public  Sector  Outdoor  Recreation  Area   Inventory 
Type  I   (Historic,  Scenic,  and  Natural  Areas) 


X.ine  of  Area 

County 

Name  of  Area 

Couney 

Fort  Fotterman 

Converse 

Connor  BaCClofield 

Sheridan 

Olonrock  Buffalo  Junp 

Converse 

Sheridan  Inn 

Sherldnn 

Fore  Casper 

Natrona 

Trail  End 

Sheridan 

Independence  Rock 

Natrona 

Big  Goose  Creek  Buffalo  Junp 

Sheridan 

Ton  Sun  Ranch 

Natrona 

Jenny  S cockade 

Weston 

Pathfinder  Dam 

Naerona 

Brldger  Immigrant  Road  - 

Naerona 

Casper  Buffalo  Trap 

Natrona 

Walcman  Crossing  8/ 

Ferdinand  Branscetter 

Niobrara 

American  Legion  HI 

Cheyenne-Black  Hills  St 

ago 

Rouee 

Niobrara 

(Running  water  scatlo 

n) 

Agate  Basin  Archaeologl 

cal 

Siee 

Niobrara 

Inyan  Kara  Nounl;ain 

Crook 

, 

Yore  Buffalo  Jump 

Crook 

Fore  Phil  Kearny 

Johnson 

Fore  Reno 

Johnson 
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(continued; 


(Table  11-21   con't) 
Type  II   (Land  Oriented) 


Site  Acres 

Developed 

Undeveloped 

Nani?   of   Area 

County 

Ownership 

Administration 

Land          Water 

Total 

Land 

Land 

(acres) 

LOCAL  AND  MUNICIPAL 

II 

Dalby   Memorial  Lake 

Campbell 

County 

County 

75 

75 

75 

— 

and    Park 

Cillctte   City  Park 

Campbell 

Local 

Local 

10 

10 

10 

~ 

Aycrs    N'ac«r.-il   Bridge 

Converse 

County 

County 

20 

20 

20 

— 

Park 

Boxelder  County   Park 

Converse 

County 

County 

2084 

2084 

— 

2084 

Moorcroft   City   Camp- 

Crook 

Local 

Local 

2 

2 

2 

— 

gro'jnd 

" 

\'oorcroft   Noonan 

Crook 

Local 

Local 

1 

1 

1 

~ 

Picnic   Ground 

Sundance  Picnic  Ground 

Crook 

Local 

Local 

2 

2 

2 

~ 

Buffalo    Municipal 

Johnson 

Local 

Local 

27 

27 

27 

— 

Campground 

Cold    Springs    Camp- 

Johnson 

Local 

Local 

20 

20 

20 

— 

ground    i   Pic.    Ground 

Kaycee   Town  Park 

Johnson 

Local 

Local 

2 

2 

2 

— 

Norchside   Camp   & 

Niobrara 

Local 

Local 

7 

7 

7 

— 

Picnic   Ground 

Lusk  Washington  Mon. 

Niobrara 

Local 

Local 

1 

1 

1 

~ 

Park 

Sheridan  Washington 

Sheridan 

Local 

Local 

1 

1 

1 

~ 

Park 

Sheridan  Kendrick 

Sheridan 

Local 

Local 

12     • 

12 

12 

— 

City  Park 

Thornerider   Park 

Sheridan 

Local 

Local 

AC 

40 

40 

— 

Mallo   Campground 

Weston 

County 

County 

153 

153 

153 

— 

Upton   City   Campground 

Weston 

Local 

Local 

25 

25 

25 

— 

Newcastle    Dow  Park 

Weston 

Local 

Local 

2 

2 

2 

— 

Other    Local    Parks 

— 

Local 

Local 

215 

215 

215 

— 

Schools    (82) 

— 

Local 

Local 

183 

183 

183 

~ 

2,882 


2,882 


2,084 


(1)  Camping    and   Picn Lcking—  (site   acres) 

(2)  School    acres 

(3)  Other   acres 


Nnma  of  Area 


Fort   Fectemnn 
Sand  Creek 
Fort  Phil  Kearny 
Lusk  Rest  Area 
Sheridan   Informacion 

Center 
Game  and  Fish 

Campground 

TOT,\LS 


2,484  acres 

183  acres 
215 

2,832  acres 


County 


Ownerahlp    Adminlgtration    Land    Water 


Converse 

Crook 

Johnson 

Niobrara 

Sheridan 

Sheridan 


State. 
State 
State 
State 
State 

State 


STATE  II 

Wyo.  Rec.  Conrn. 

Uyo.  Game  &  Fish 

Vyo .  Rec .  Comm . 

Wyo.  Hwy.  Dept. 

Wyo.  Hwy.  Dept. 

Wyo.  Game  &  Fish 


Devalopad 
Und 


(acres) 


Undeveloped 
Land 


Thunder  Basin  National 

Crarisland 
Thunder  Eatln  National 

Grassland 
Thunder  Basin  National 

Grassland 
Diunder  Bnsln  National 

Grassland 
Black  Hills  National 

Forest 
Btg  Horn  National 

Foroat 
Big  Horn  National 

Forest 
Medicine  Bow  National 

Foraat 

TOTALS  FOR  U.S.    FORJIST 


FEDERAL  II 

Compbell 

Federal 

U. 

.s. 

Forest 

Ser. 

Converse 

Federal 

U, 

,s. 

Forest 

Ser. 

Niobrara  £/ 

Federal 

U, 

.s. 

Forest 

Ser. 

Weston 

Federal 

u. 

s. 

Forest 

Ser. 

Crook 

Federal 

u, 

,s. 

Forest 

Ser. 

Johnson 

Federal 

u, 

,s. 

Forest 

Ser. 

Sheridan    , 

e/ 

Natron* 

Federal 
Federal 

u. 
u, 

,s. 

.3. 

Forest 

Forest 

Ser. 
Ser. 

SERVICE  — ' 

158,042 

" 

158.042 

185,708 

14 

185,694 

1,142 

- 

1.142 

227.467 

- 

227.467 

174,728 

8 

174.720 

327,875 

86 

327.789 

394,562 

168 

394.394 

80,528 

_M 

80,528 

1,150.052 

NA 

1.649.776 

(continued) 
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Bill*  Fourch*  Rlvtr 
Campground 

NaCur«l  R*i.  L«ndi 

Natural  Rti.  Landi 

Natural  Rai.  Ijnda 

Macurul  Raa.  Land* 

Nncural  R*a.  Land! 

Natural  Rai.  Landa 

Socurnl  Rca.  Landa 

Natural  Raa.  Landa 

Nttural  R«i,  Ltndi 
TOTALS  FOR  THE  BLM 


(Table  11-21  con't) 
(Federal   II  con't) 

Fadaral   O.S.  Nat.  Fark  Sar.  M 


1,347 


Campball 

Convara* 

Crook 

Johnaon 

Natrona 

Niobrara 

Sharldan 

Uaaton 

Waih«k1t 


Fadaral 
Fadaral 
Fadaral 

Fadaral 
Fadaral 
Fadaral 
Fadaral 

Fadaral 
F^rtural 


BLM 

BLM 
BLM 
BLM 
BLM 
BLM 
BLM 
BLM 
RLM 


NA 

NA 

NA 

NA 

MA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

209.000 

— 

209.000 

134,000 

— 

134.000 

93,000 

" 

93.000 

593,000 

-- 

S93.0O0 

876,000 

— 

876,000 

132,000  • 

— 

132,000 

41 ,000 

.. 

41.000 

65.000 

" 

65,000 

16.000 

.. 

16.000 

2,159  060 

M59!00P 

Typt  III  (Mittr  Orltnttd) 


Nama  of  Araa 


glta  Aeraa 
County    Ownatahlp    Adminlatratlen    Land    Watar    Total 


Davalopad 


Undavalopad 
Und 


Kayhola  Raaarvolr 


Fadaral 

(ILM) 


STATE  III 
Wyo.  Rae.  Com. 


(icrti) 
16,100 


Private  Sector 


NAfl) 

Codf  J_/  Type  of  Acclvlty 


Number  of 
Enterprises 


02 

Cnnpiiig  -  Day 

04 

Camping  -   Resident 

05 

Camping  -  Transient 

06 

Canping  -  Vacation 

07 

Archery 

03 

Shooting   Range 

10 

Fishing  Pond/Lake 

11 

Fishing  Enterprises 

16 

Golf   -   Regulation 

17 

Hist . /Archeological 

18 

Hunting   (total   area) 

21 

Picnicking 

22 

Racing  -  Viewing 

25 

Rodeo,    Zoo,    Park 

30 

Hiking  Trails 

31 

Horse  Trails 

33 

Snoumobiling 

35 

Vacation   Ranch 

36 

Boating 

39 

Swinming 

27 

Snow  Skiing 

9 
5 
15 
6 
3 
3 
9 
6 

6 
2 

187 


326 



950  guests 

2 

— 

12  guests 

110 

— 

545  RV/395   tent  sites 

71 

~ 

155   RV/42   tent  sites 

3  ranges 

~ 

23  positions 

NA 

— 

32  positions 

NA 

10.436 

71  pond /lake 

NA 

2.605 

NA 

830 

— 

99  holes 

13.765 

— 

NA 

3.555,062 

388  water   fowl 

NA 

acres 

Al 

— 

98   tables 

NA 

~ 

5   track  miles.   3700  spectators 

117 

— 

NA 

— 

154   miles 

NA 

— 

140  miles.    197   rentals/16Q  boa 

6.000 

— 

155  miles 

44,358 

~ 

129   guests 

— 

NA 

18  canoes,    2   loading   ramps, 
23  boats 

3.200  sq   ft 

pool 

3,800  beach 

LIN 

240 

~ 

3,620,922  acres       10.436  S/acres 


a/  Pending  registration  to  National   Register. 

b/  Camping  =  2,420  acres/815  sites   (includes   undeveloped  camping  at  Boxelder 
County  Park,   Converse). 

£/  Acreage  figure  represents  USPS  designated  campgrounds,  picnic  areas,  organi- 
zation facilities,  observation  facilities  and  commercial   facilities. 

dj  Includes  areas   in  Crook  County. 

e/   Includes  areas  in  Converse  County. 

f/  National   Association  of  Conservation  districts 

£/  Water  areas  open  to  fishing 
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Yellowstone  Basin  &  Adjacent  Coal   Area  Level    B  Study 
Table  11-22     Outdoor  Recreation  Area  Summary 
Northeast  Wyoming 
Type   II    (Land  Oriented) 


State 
Parks 

Local  •   i  Rec. 

Parks Areas 


State 
Fishing 
i  Hunting 
Areas 


National 
Forests  & 
Grasslands 


Public    Indian 
Domain    Reserva- 
Lands     tions 


Other 
Federal 


AREAS  AXD  ACREAGES 
Number  of  areas 
Land  acres 
Water  acres 
Total  acres 


168 
,882 


2,882 


5 
123 


1,545,594 

3,371 

1,548,965 


2,159,000 


68,802 


108  286 

3,620,881  7,397,322 

NA   ,  ,  3,371 

3,620,88lii'  7,40C,693 


rACIl.TTIlCS  AVAILABLF. 
FOR  RECRJ-.ATION  fSLa/ 
Driving  i  sightseeing 

(miles) 
Swimming  beaches 

(sq.  ft.) 
Water  skiing  (acres) 
Fishing  (acres/stream  milesl    i 

Developed  picknicking  64/96 

(acres/sites) 
Nature  walks  (miles) 
Boating  i  canoeing 

(acres  and  miles) 
Hunting  (acres) 

Camping  (acres/sites)  2,420/815 
Hiking  (miles) 
Playing  games  of 
.  sports  (acres) 
Winter  sports  (acres) 


3371/562  0/90 

39/176-  NA 

703  ac/NA 

107/250  NA 


0/6 


3 

,800  LIX  Sea 

3, 

,200  ft2  poo: 
NA 

Is 

0/1554 

28 

,182/ 

2 

,424 

41/98 

247/370 

KA 

355,450 
181/1,137 
154 
117  -  rodeo 
830  -  golf 
6,240 


4,095/2,304 


Type  III   (Water  Oriented} 


Local  Parks 

State 

State 

National  Wild- 

Incl. Those 

Parks 

Fishing 

life  Refuges 

Indian 

Federal 

at  Federal 

i  Rec. 

Hunting 

and  Fish 

Reser- 

Reser- 

Reservoirs 

Areas 

Areas 

Hatcheries 

vations 

voirs 

Streams 
Private  i  Stream 
Lands    Systems 


AREAS  AND  ACREAGES 
Number  of  areas 
Land  acres 
Water  acres 


Total  acres 


6.700 
9,400 


10,436 
10,436 


60 

6,700 
19,835  ac/ 

2,424  sm 
26,536 


FACILITIES  AVAILABLE 
FOR  RECREATION  USE  ij 
Driving  and  sightseeing 

(miles) 
Sv^imming  beaches 

(sq.  ft.) 
Water  skiing  (acres) 
Fishing  (acres) 
Ptcr.icklng  (acres/sites) 
Nature  walks  (miles) 
Boating  and  canoeing 

(acres) 
Hunting  (acres) 
Camping  (acres/sites) 
Hiking  (miles) 
Playing  games  or 
sports  (acres) 
'.I'.nier  sports  (acres) 


9,400 
9,400 


6,700/128 


10,436 

19,836 

10,436 

19,836 

10,436 

19,836 

3BS 

6,700/128 

a/  Includes  undeveloped  sites  or  acreages  suitable  for  recreation  use. 
b/  Lower  extreme,  acreage  for  many  activities  are  not  available. 
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Water  Resources 
Water  Supply 

Surface  Water  Supply 

It  IS  not  unusual   for  perennial   streams  in  the  Area  to  contribute  over 
80  percent  of  their  annual   flows  in  the  months  of  May,  June,  and  July.     The 
period  of  high  runoff  does  not  occur  when  crop  needs  are  highest   (July  and 
August);     consequently,   provision  of  adequate  irrigation  water  for  the  latter 
part  of  the  growing  season  often  requires   reservoir  storage. 

The  total   gaged  outflow  from  Northeast  Wyoming  is  about  800,000  acre-feet 
per  year.     On  the  average,   151,000  acre-feet  of  surface  water  historically  have 
been  consumed  annually  by  irrigation,  4,400  acre-feet  by  industry,  1,500  acre- 
feet  by  municipal   uses,  and  63,700  acre-feet  by  reservoir  and  stock  pond 
evaporation.     Thus,   the  total   stream-flow  that  would  originate  under  natural 
conditions  would  average  about  1,020,000  acre-feet  per  year. 

Average  historical   flows  at  key  points  on  the  Tongue  and  Powder  Rivers,  ad- 
justed to  reflect  1970  levels  of  depletions,   are  shown  on  Table  11-23   •     More 
detailed  data  for  selected  stations,  adjusted  to  1975  depletions,  are  shown   in 
Tables   II-  24through   11-26. .     Additional   streamflow  data  are  provided  in  the 
Appendixes. 
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Existing  Reservoir  Regualtion 

Twenty  reservoirs  with  capacities  of  1,000  acre-feet  or  more  have  been  con- 
structed in  the  area  to  store  spring  runoff  for  late-season  use--these  are 
listed  in  Table   11-27  and  located  on  Figure   II-3.     Nearly  all    reservoirs  in 
the  area  are  used  at  least  partly  for  irrigation.     Many  lands  could  benefit 
from  additional   storagebut  suitable  storage  sites  are  difficult  to  find 
and  are  often  limited  by  water  supply,   geology,  or  economic  feasibility. 

Lake  DeSmet,   the  largest  reservoir  in   the  area,  has  been  developed  through 
a  series  of  enlargements.     Two  natural    lakes  at  the  site  were  originally  en- 
larged by  dams  and  controlled  for  irrigation,   but  since  World  War  II   the  site 
has  been  acquired  by  industrial    interests  and  further  enlarged  to  its  present 
3600-acre  area  and  240,00  acre-foot  capacity.     Water  for  the  reservoir  is 
provided  from  Piney  and  Clear  creeks.     The  Piney  Creek  water  is  diverted  through 
a   1.5  mile  concrete-lined  tunnel   which  enters   the  north  end  of  the  lake.     Water 
from  Clear  Creek  is   diverted  into  a  holding  reservoir  on  a  tributary,   and  then 
pumped  through  a  5.5  foot  diameter  pipe  for  about  seven  miles,   to  enter  the 
lake  at  the  south  end.     About   10,000  acre-feet  of  the  water  stored  in  Lake   DeSmet 
is   used  to  satisfy  downstream  water  rights   for  irrigation  and  stock  water.     The 
remainder  of  the  storage   is   intended  primarily   for  industrial    use,   but  it 
probably  could  be  made  available   for  other  uses  on  at  least  a  short-term  basis. 
Annual    firm  yield  of  the   reservoir  is  estimated  to  be  about  60,000  acre-feet. 

Keyhole  reservoir,  the  only  other  large  storage  feature  in  the  area,  was 
constructed  by  the  Bureau  of  Reclamation  in  the  1950's  to  control  the  flow  of 
the  Belle  Fourche  River  for  irrigation  and  other  purposes.  Most  of  the  other 
reservoirs  in  the  area  were  constructed  by  or  for  local  groups,  primarily  for 
local    irrigation   use. 
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Table   11-27  Principal    Reservoirs   of  Over 
1,000  Acre-Foot  Capacity 
Northeast  Wyoming 


Reservoir 

Betty 

Big  Goose  Park 

Big  Horn 

Clark  and  Metzger 

Cloud  Peak 

Dome  Lake 

Dull  Knife 

Gillette 

Kearney  Lake 

Keyhole 

Lake  DeSmet 
Lower  Salt 
M.  W. 

Robbers  Roost 
Spencer 
Stone  #2 
Twin  Lakes  #1 
Wallows  Creek 
Willow  Park 


Capacity 


(acre-foot) 
1,345 

11,200 
4,960 
1,525 
2,720 
1,318 
4,345 
2,900 
6,131 
190,000 

239,243 
2,708 
1,810 
1,250 
2,160 
1,556 
1,180 
1,194 
4,457 


V 


Use' 
I,  S 


Water  Source 


South  Fork  , Cheyenne  River; 
Beaver  Creek 


I,  D,  S,  P,  Mun  East  Fork, Big  Goose  Creek 
Cross  Creek 
Alum  Creek 

South  Fork,  South  Piney  Creek 
West  Fork, Big  Goose  Creek 
North  Fork,   Powder  River 
Stonepile  Creek 
North  Fork,  South  Piney  Creek 
Belle  Fourche  River 

Piney  Creek 

Salt  Creek 

Stockade  Beaver  Creek 

Robbers  Roost  Creek 

Stockade  Beaver  Creek 

Bonepile  Creek 

West  Fork, Big  Goose  Creek 

Buffalo  Wallows  Creek 

South  Fork,  South  Piney 
Creek 


I 

I,   D 

I 

I,   S,   D 

I 

RR,  Mun 

I,   D,   S 

P,   Mun,   I,   S, 

Ind,   FC 

I,   D,   S 

D,  Oil 

I 

I,  s 

I 

I,   D 

Mun 

I,  s 

I,  S     D     Fish 

•a/Includes  uses  listed  on  permits:  I  =  Irrigation7  D=Dome'stic;  S=Stock;  P=Power; 

Mun=Municipal ;  RR=Railroad;  Ind=Industrial ;  FC=Flood  Control;  0il=0il  Production; 
Fish=Fishery. 
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Legend 


rVJORTH  EASTERN 
\A/YOrV!INC3 


1  BETTY 

2  BIG     GOOSE    PARK 

3  BIG    HORN 

4  CLARK  a  METZGER 

5  CLOUD     PEAK 

6  DOME     LAKE 

7  DULL      KMFE 

8  GILLETTE  RESERVOIR 

9  KEARNEY  LAKE 

10  KEYHOLE 


LAKE     DESMET 
LOWER     SALT 
MW   RESERVOIR 
ROBBERS     ROOST 
SPENCER 
STONE  «2 
TWIN'     LAKES  «  I 
WALLOWS      CREEK 
WILLOW      PARK 


Figure   1 1-3  Existing  Principal    Reservoirs 
(Over  1,000  Acre-feet  Capacity) 
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Potential  Reservoir  Sites 

Since  the  time  of  the  earliest  water  development  projects,  the  need  for 
storage  to  regulate  water  supplies  has  prompted  many  private,  State  and  Federal 
investigations  of  surface  water  development  potentials.  Many  potential  storage 
facilities  have  been  identified,  and  many  applications  for  dam  and  reservoir 
permits  have  been  filed  with  the  State  Engineer.  Figure  II-4  shows  the  location 
of  the  larger  potentials  of  record,  and  Table  II-28  is  a  list  of  the  record  in- 
formation on  storage  applications.  Studies  indicate  that  many  reservoir  sites 
could  provide  capacities  greater  than  the  amounts  indicated  in  the  applications 
to  the  State  Engineer. 

Past  water  resource  investigations  have  been  concerned  primarily  with  irrigation 
potentials,  and  applications  for  reservoir  permits  reflect  this  in  the  stated 
use  of  water.  However,  many  of  the  reservoirs  once  considered  only  "for' irrigation 
are   now  under  investigation  for  industrial  use.  Most  recent  applications  for 
reservoir  permits  have  included  industrial  water  use  as  a  project  purpose. 
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riJrth  Fcrk 

South  Fork  #1 

Rockworid 

frairle  Dog 

Tonguo  River  (  Upper  StatH  Line) 


13.      FXl.    Nii-ro  Creek 
l-"..      Cidzy  V.r-w 
15.      North  Fork 


Clear  Creek 

Little  So>':-  iJcugh 

Cajip  Cn-iort 

Reyncids   P"x  Udor'' 

iie;/ncl  :s  Jl.sll  Creek 

HeHly' 

Reyn  •!  -^    ilncy  Cr.-ok 

l.ou.r   :Uxr  tre:-:  '(.oei 

.■?-.x-l.-icr  h.,-:;ervoir 
B.   C.  L.   Company 


^'>.      Mind],.   F<.rk    or   Cciudcr  River 

(Holo-in-thu-Wall) 
IV.      l-umpkin 

'8.      .'in.n.^    Iri,iu';trial 
17.      Dd.    Pumpkin 

1C>.      Hid.   Kiddle  Fork  o:"  Poydor  River 
(  Hole-ir-the-U'ali  ) 


OJPO'ENIIAIS    lOENTlFlEO    FROM    R£CENT    PLA 
^^  STUDIES   (Plonnint   Agincy) 


:a  Silt  A  (SCS.      5  Loxsr  Cioor    Creek  (WWPP) 
Id   SiU  8    (SCS;      6  Arvodo  (USBHXWWPP) 
-Tonjuo  H  7  Lo.er    Cioiy   Woman    Cr.(WWPP) 

a  Boover   CifeklwWPP) 


(SCSI  Soil  Contioolion  Service 
(USBR)  US  Bureou  of  Reclomollon 
(WWPW  Wvnmlr>g  Wgier  Plcnning  Ptogil 


FIGURE      "-" 
MAJOR    POTENTIAL    RESERVOIRS 


NORTHEAST 
WYOMING 
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TABLE  11-28 

Stream  and 
Tributary 

Tongue  River  Drainage 

North  Fork 

Big  Goose  Cr. 

Tongue  River 

South  Fork 


ACTIVE  APPLICATIONS  FOR  STORAGE  PERMITS 

Tongue  and  Powder  River  Basins 

July  1975 


a/ 


Applicant 

Name  ,  and     No.  on 

Acre-Feet 

Priority 

Sec,  Twp- 

Map 

Storage 

Date 

Rge 

Pac.  Powr. 

North  Fork- 

1 

39,718 

5rl2-58 

and  Light 

3-55-89 

Dome  Lake 

Stull  Lake 

1,105 

7-31-58 

Ra .  Co . 

3-53-87 

PP&L 

Rockwood 
24-56-88 

3 

29,231 

3-8-60 

Tongue  Riv. 

South  Fork 

2 

27,301 

3-8-60 

Water  Stg.  & 

33-56-88 

PP&L 

Dome  Lake 

Dome  Lake  Eng. 

546 

1-5-61 

Res.  Co. 

11-53-87 

PP&L 

Prairie  Dog 
26-58-83 

4 

80,860 

2  17-66 

PP&L 

Upper  State 

Line 

22-58-83 

5 

185,000 

1-9-69 

Victor  Garber 

Willits  Enlg. 
27-53-86 

70 

10-7-71 

Victor  Garber 

Cross  Cr.  Enlg. 
4-52-86 

302 

10-7-71 

Padlock  Ranch 

Padlock 

554 

4-3-73 

Co. 

17-57-87 

Archie  Nash 

Nash  #4  Fish 
27-55-85 

3 

10-15-74 

Victor  Garber 

Roy 

18-53-85 

224 

5-5-75 

Charles  Stevens  CB  Wildlife 

2 

6-27-75 

8-54-84 

Big  Goose  Cr 
Prairie  Dog  Cr.— 
Tongue  River 

Little  Goose 
Big  Goose 
Columbus  Cr. 
Baker  Draw 
Big  Goose,  etal 
Big  Goose,  etal 

Powder  River  Drainage 


Clear  Creek,  etal    City  of    Little  SourDouah 

Buffalo       36-50-84 
Clear  Creek,  Powder   Texaco    Camp  Comfort 

8-50-83 
Powder  Riv.  Middle  Fork 
Res.  Co.      33-43-83  .,, 
Texaco    Lake  DeSmet  — 

26-52-82 
Texaco     Shell  Creek 

1-52-83 
City  of    Mill  Cr. 
Buffalo       17-50-81 
Texdco    Healy 

3-51-81 
Texaco    Lake  DeSmet  Enlg. 

1-52-83 
Texaco    Healy  Enlg. 

3-51-81 
N.  Pac.  Muddy  Guard 
Irrig.  Dis.    6-48-83 
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Middle  Fork 

Piney  Cr . ,  etal 

Shell  Creek 

Clear  Cr.  & 

Powder 
Clear  Creek 

Shell  Creek 

Clear  Creek 

Crazy  Woman,  etal 


b/ 


6 

1,642 

10-18-  33 

7 

11,640 

8-16-39 

16 

41,075£./ 

3-7-40 

8 

8,902 

2-4-55 

9 

1,369 

3-8-55 

13 

13,911 

9-19-56 

10 

41,974 

4-15-57 

8 

740^/ 

4-16-57 

10 

13,725 

10-14-57 

903^/ 

7-11-61 

(continued) 

TABLE  II-28(cOn't)     ACTIVE  APPLICATIONS  FOR  ^ZOPJ'.CV.   rrP.MITS 


Crazy  Woman,  etai 

Powder  River 

Piney  S  Clear 

Crs. 
Crazy  Woman 

Piney  &  Clear  Crs. 

Piney  Cr. ,  etal 

Piney  &  Clear  Crs. 

Crazy  Woman, etal 

Powder  River 
Middle  Fork 
Clear  Cr. 
Crazy  Woman,  etal 
Clear  Creek, etal 
Clear  Creek,  etal 
Powder  River 

Powder  Riv. 


N.  Fk.     Muddy  Guard  Enlg. 
Irrig.  Dis.    6-48-83 
Universal  Pumpkin 
Develop.  Corp.  13-47-78 
Texaco    Lake  DeSmet  Enlg. 

32-53-82 
Sun  Oil   Crazy  Woman 

30-51-79 
Lwr.  Clr.  Boxelder 
Cr.  Res.  Co.  32-53-82 
Texaco     Lake  DeSmet  Enlg. 

31-53-82 
Texaco    Piney  Cr. 

32-58-82  ■ 
Geo.  Nimick  Kelley  No.  2 

34-49-82 
"   Kelley  No.  3 

34-49-82 
Univ.  Deve.  Pumpkin  Enlg. 
Corp.        13-47-78 
Powder  Riv.  Middle  Fork 
Res.  Co.      33-43-83 
Allen  Fordyce  BCL 

6-55-77 
R.  H.  Purdy  Hazel  ton 

33-48-84 
Cadiz  Dev.  Tex  Ellis 
Co.  19-56-77 

City  of     Mill  Cr. 
Buffalo      30-50-82 
Utah  Inter.  Fence  Cr. 

36-58-76 


Intake  Water  Co. 
"        "        Robt.  M.  Gibbs 
Piney  Cr. ,  etal  Ucross  Land  Co. 
Clear  Cr.  Trib.  John  Lak 


Moorhead 

19-9-48 
Gibbs  Enlg. 

1-55-77 
Mallard 

13-53-81 
Waterhole  No. 

20-:55-78 


1,3  58 

1-9-62 

17 

rj 
206,98  5- 

2-13-62 

8 

44,442- 

11-13-63 

14 

64,300 

7-5-67 

11 

20,000 

2-21-68 

8 

23,513^/ 

1-26-70 

19 

12,660 

1-26-70 

15 

4-2-70 

15 

4-2-70 

17 

71,938 

7-24-70 

16 

8,474 

12-29-70 

12 

19,126 

3-16-71 

1,947 

8-1-72 

46,519 

8-21-72 

15,653 

11-16-73 

106,730 

11-20-73 

564,400 

9-27-74 

9,484 

10-15-74 

4 

10-17-74 

4 

3 

10-28-74 

—Supported  by  applications  for  pipeline  diversions  from  Tongue  River. 

b./  Sometimes  called  Hole-in-the-Wall  reservoir.   The  Powder  River  Reservoir  Co. 
has  a  contract  with  the  Carter  Oil  Company  which  provides  that  Carter  will 
construct  the  facility. 

£./   Note  later  filing  for  enlargement. 

d/  Transferred  by  Petition  from  Piney  Cr.  site. 

§/  Brings  total  permitted  capacity  for  Lake  DeSmet  to  239,243  acre-feet,  including 
existing  storage. 
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The  Wyoming  Water  Planning  Program  reviewed  all  available  private,  State, 
and  Federal  investigation  reports  to  define  the  current  potentials  for  surface 
water  developments.  Additional  studies  were  performed  to  define  the  general 
water  development  alternatives  in  the  area.  The  studies  identified  sites  for 
which  no  water  right  applications  have  been  filed  or  which  differ  from  the 
capacity  filed  upon.  Table  11-29  lists  the  potential  reservoir  capacities. 
In  the  planning  studies,  consideration  was  given  to  the  following  items:  (1)  ex- 
isting water  rights  and  uses;  (2)  available  water  supply  and  compact  alloca- 
tions; (3)  potential  reservoir  sites  of  record  and  others;  (4)  development  of 
supplemental  irrigation  supplies;  and  (5)  potentials  for  developing  municipal 
and  industrial  water  supplies. 

Table  11-29  Additional  Potential  Reservoirs  Indicated  From  Wyoming 
Water  Planning  Program  Investigations 
Northeast  Wyoming 

Reservoir—/ 

1.  Hazel  ton  Watershed  Site  "^"i^ 

2.  Hazelton  Watershed  Site  "B" 

3.  Tongue  River  Upper  State  Line 

4.  Moorhead 

5.  Clear  Creek 

6.  Arvada 

7.  Crazy  Woman 

8.  Beaver  Creek 

a/   Reservoir  number  refers  to  Figure   1 1-4. 

b/  Permit  application  has  been  filed  for  1947  acre-feet  of  storage.     See  Table  11-28. 


Source  of 

Capacity 

Information 

(acre-feet) 

2,700 

scs 

9,000 

SCS 

204,000 

WWPP 

1,150,000 

USBR 

250,000 

WWPP 

1,309,000 

WWPP 

262,000 

WWPP 

35,000 

WWPP 
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Groundwater  Supply 


36/ 


Groundwater  Geology 

The  rocks  considered  in  this  discussion  of  groundwater  have  been  divided 
into  two  groups,   the  upper  aquifers  and  the  lower  aquifers.     The  uppermost  rocks 
include  important  aquifers  within  the  silt,   sand  and  gravel   of  Quaternary  age  and 
the  sand,   shale,  and  coal   beds  of  Tertiary  and  Late  Cretaceous  age.     These  aquifers 
have  potential   for  the  development  of  water  resources  and  are  within  economic 
drilling  depths  for  most  purposes.     The  lowermost  formation  considered  in  this 
group  is  the  Fox  Hills  Sandstone  which  exceeds   7,000  feet  in  depth  in  the  central 
part  of  the  Powder  River  Basin. 

Underlying  the  Fox  Hills  Sandstone  are  4,500  to  5,000  feet  of  rocks,  predom- 
inantly shale,   that  are  not  considered  potential   aquifers.     Beneath  this  thick 
shale  section,  however,  are  several   sandstone  and  limestone  formations  that,  al- 
though deeply  buried  at  places,  are  important  aquifers   in  areas  where  they  are 
near  the  land  surface.     Because  of  the  potential   economic  importance  of  these 
deeper  aquifers,   they  are  also  considered.     Figure   II-5  is  a  generalized  geologic 
section  across  the  Powder  River  Basin  and  shows  the  position  of  these  rocks  in 
the  subsurface.     Figure  II-6  shows  the  stratigraphic  relation  of  the  rocks  in  the 
basin. 

Figure   II-5     Generalized  Geologic  Section  of  the  Powder  River  Structural 
Basin   and  Adjacent  Areas - 
Northeast  Wyoming 
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Figure   II-6     Stratigraphic  Relation  of  Geologic  Units  in  the  Powder  River 
Basin  and  Adjacent  Areas 


-^ 


GEOLOGIC  UNITS 


West   side  of  Eost  side  of 

Powder  River  Bosin     Powder  River  Basin 


Alluvium 


Arikoree  Formofion 


While  River  Formolion 


Wasofeh  Formarion 


Fort  Union  Formotion 


Lance  Formation 


Fox  Hills   Sandstone 


Lewis    Shale 


Mesoverde 
Formation 


Cody   Shale 


Frontier  Formation 


Pierre    Shale 


Niobrara  Formation 


Corlile   Shole 


Greenhorn  Formotion 


Belle   Fourche   Shole 


Mowry     Shole 


Thermopolls  Shole 


Cloverly  Formation 


Newcostle    Sandstone 


Skull  Creek    Shale 


Foil   River 
Formotion 


Lokoto 
Formotion 


Morrison  Formolion 


Sundance  Formotion 


Gypsum  Spring  Formation 


GEOLOGIC   UNITS    (continued) 


PRE  CAM- 
BRIAN 


Chugwoter 
Formotion 


Goose   Egg 
Formotion 

(Includes  equivalent 
rocks  in  northwest 
part  of  area) 


Ttnsleep 
Sondstone 


Amsden  Formotion 


Modison 
Limestone 

(Includes  Jefferson 
Formotion  of  Late 
Devonian  age  in 
extreme  northwest 
port  of  area) 


Bighorn  Dolomite 


Gollu  tin  Formolion 


Gros  Ventre 
Formation 


Flolheod 
Sondstone 


West  side  of  Eost  side  of 

Powder  River  Bosin     Powder  River  Basin 


Speorfish  Formotion 


Minnekohta 
Limestone 


Opeche  Shole 


Hortville 
Formation 


Minneluso 
Formotion 


Guernsey 
Formation 


Pohosopo 
Limestone 


Englewood 
Formofion 


Whilewood  Dolomite 


Winnipeg  Formation 


Deodwood  Formotion 


Igneous  ond  metomorphic  rocks 

Ffom  Hodton.Pisrl.ana  D'i>l>(  19741 
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Upper  Aquifers 

Alluvium.--  The  alluvium  consists  of  unconsolidated  silt,  sand,  and 
gravel    underlying  the  flood  plains  and  bordering  terraces  of  the  stream  valleys. 
The  thickness  of  the  alluvium  at  most  places  is  less  than  60  feet. 

Depth  to  water  ranges  from  about  three  feet  to  as  much  as  20  feet  below  land 
surface.     Water  levels  fluctuate  seasonally  and  with  precipitation  amounts. 
Yields  of  water  to  individual   wells  range  from  a  few  gallons  per  minute  to  several 
hundred  gallons  per  minute  depending  on  permeability  of  the  deposits,  satur- 
ated thickness,  well   construction  and  development,   and  on  quantity  of  water 
needed. 

Chemical   analyses  of  water  from  the  alluvium  show  that  dissolved  solids  range 
from  about  500  to  more  than  2,000  mg/1    (milligrams  per  liter),  but  commonly  range 
between   1,000  and  1,500  mg/1.     The  chemical   character  of  the  water  is  dependent 
upon  the  matrix  of  the  alluvium  of  the  particular  valley. 

Recharge  is  from  local   precipitation,  but  also  includes  some  water  discharged 
from  rocks  of  Tertiary  or  Cretaceous   age   into  which   the  stream  valley   is    incised. 
Discharge  is  by  evaporation  and  transpiration,  by  pumping  of  wells,  and,  where 
the  stream  bed  is  sufficiently  lower  than  the  water  table,   by  discharge  into   the 
stream  channel.     Movement  of  ground  water  is  down  valley  as  underflow.     Where 
water  is  discharged  along  the  stream  channel   as  evapotranspiration  or  as 
streamflow,   some  water  also  moves   toward  the  stream  channel. 

The  magnitude  of  the  ground-water  resource   in  alluvial    aquifers   can  be 
estimated  from  the   following: 


Floodplain  Alluvium 
Terrace  Gravels 

Total  Unconsolidated  Aquifers 


Water   in  Storage 
Available  Through 
Wells    (acre-feet) 

559,325 
210,000 


769,325 


Effective  Annual 
Recharge 
(acre-feet). 

114,199 
7,000 


121,199 
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Wasatch   Formation. --The  Wasatch   Formation   forms   the  surface  of  most  of  the 
study  area.     It  consists  of  fine-to  coarse-grained  lenticular  beds  of  sandstone 
and  interbedded  shale  and  coal.     Coarse-grained  deposits  are  proportionately 
greater  toward  the  west  and  south.     Thickness  ranges  from  1,500  feet  in  the 
Pumpkin  Buttes  area  to  zero  at  the  outcrop  of  the  Wasatch  and  underlying  Fort 
Union  contact.     Because  minor  subsidence  continued  in  the  basin  into  middle 
Tertiary  time,  the  beds  dip  ^ery  gently  toward  the  center  of  the  basin,  but 
local    reversals  of  dip  are  common.     Dips  average  as  much  as  75  feet  per  mile 
in  northern  Campbell   County  and  100  feet  per  mile   (approximately  one 
degree)   in  southern  Campbell   County.'    In  Converse  County,  the  beds  dip  mostly 
toward  the  center  of  the  basin. 

Clinker  beds  crop  out  along  the  coal   horizons  at  many  places.     Because  the 
clinker  is  more  resistant  to  erosion,   clinker  beds  usually  are  found  capping 
hills  and  buttes.     The  clinker  was  formed  mainly  from  clays  which  have  been 
baked  by  natural    combustion  of  coal.     Locally,   the  bu^ning  has  been  sufficiently 
intense  to  fuse  some  of  the  contiguous  rock  into  vitreous  masses.     The  clinker 
is  typically  a  reddish,  porous  rock  locally  called  Scoria. 

Multiple  water  levels  are  present  in   the  Wasatch  because  of  the  lenticular 
nature  of  the  sandstone  beds.     Some  wells  flow  at  land  surface  in  topographically 
low  valley  reaches,  but  few  wells  flow  in   interstream  areas.     Wells  in  deeper 
aquifers  are  more  likely  to  flow  than  are  wells  in  more  shallow  aquifers. 

The  formation  yields  water  from  lenticular  sandstone  beds  and,   to  a  lesser 
extent,   from  jointed  coal   and  clinker  beds.     Yields  of  at  least  500  gal/min  are 
possible  from  wells  where  a  sufficient  thickness  of  the  aquifer  is  open  to 
the  well . 

Chemical   analyses  of  water  from  the  Wasatch  show  dissolved  solids   range  from 
less  than  500  to  more  than  2,000  mg/1   but  commonly  range  between  500  and  1,500 
mg/1.     Sodium  bicarbonate  and  sodium  sulfate  are  the  dominant  water  types. 
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Recharge  to  the  Wasatch  is  from  local   precipitation.     Areas  underlain  by 
clinker  beds  are  especially  favorable  for  infiltration  of  precipitation  because 
of  the  porous  nature  of  the  rock.    Discharge  of  water  is  by  small   springs  and 
seeps  along  stream  drainages,  by  evaporation  and  transpiration,  and  by  pumping 
of  wells.     Principal   natural   discharge  of  water  is  along  the  Powder  River  and 
Little  Powder  River  valleys  and  their  tributaries  and  probably  is  the  controlling 
factor  in   the  regional   movement  of  water  in  the  Wasatch.     This  movement  is  north- 
ward toward  these  drainageways,   but  locally,  especially  in  the  near  surface 
aquifers,   movement  of  water  is   controlled  by  other  drainages    such   as   Donkey  Creek 
and  the  Belle  Fourche  River.     Some  water  from  the  Wasatch  also  moves  downward 
into  the  underlying  formations. 

Fort  Union  Formation. --This  formation  consists  of  about  2,500  feet  of  fine- 
grained sandstone  and  interbedded  shale  and  coalbeds.     The   lower  member,  Tullock, 
is  predominantly  sandstone  whereas  the  overlying  member,  Lebo  Shale,   is  mostly 
shale.     The  beds  dip  gently  inward  on  the  east  side  of  the  area  and  dip  rather 
steeply  inward  elsewhere. 

Flowing  water  wells  are  common  in  the  Fort  Union  along  major  stream  drainage- 
ways,   but  water  will   not  rise  to  land  surface   in   higher  interstream  areas.     Yields 
of  at  least  500  gal/min  are  possible  from  wells  in  the  Fort  Union.     Some  wells 
flow  because  of  the  lifting  action  of  gas  derived  from  coal   within  the  formation. 
There   is   sufficient  gas   from  some  water  wells   that   it  is   collected  and  used  for 
domestic  purposes. 

Chemical    analyses  of  water  from  the   Fort  Union  show  that  dissolved  solids 
range   from  about  300  to  more  than   1,500  mg/1 ,   but  commonly  range  between   500 
and   1,000  mg/1.      The  quality  of  water  in   the  Fort  Union   is,   in  general,   better  and 
is  more  consistently  similar  than  water  from  the  overlying  Wasatch  where  the 
water  quality  tends  to  be  more  erratic.      The  better  quality  water  in   the  Fort 
Union  is  believed  to  result  from  (1)   ion  exchange  of  calcium  and  magnesium  in  the 
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water  for  sodium  in  the  clay  and  shale  beds  and   (2)   sulfate   reduction  which   results 
inihjgher  bicarbonate  concentration  with  corresponding  decrease  of  dissolved  solids 
in  the  water.     The  water  type  in  the  Fort  Union  is  mostly  sodium  bicarbonate  and, 
to  a  lesser  extent,  sodium  sulfate. 

Recharge  is  from  precipitation  and  consequent  downward  percolation  of  water 
from  the  overlying  Wasatch   Formation.     At  the  south  end  of  the  planning  area 
some  recharge  may  occur  on  the  outcrop  and  move  basinward,   but  the  relation  of 
the  potentiometric  surface  to  the  outiSrop  of  the  Fort  Union  in  this  part  of  the 
area  is  not  known.     Principal   natural   discharge  of  water  is  along  the  Powder 
River  and  Little  Powder  River  drainages  and  the  general  movement  of  water  in  the 
Fort  Union  is  northward  toward  these  drainages.     Other  discharge  includes  evapo- 
transpiration  along  stream  drainages  and  by  pumping  of  wells.     Some  water  moves 
downward  through  the  Fort  Union  into  the  underlying  sands  of  the  Lance  Formation. 

Lance  Formation. --The  Lance  Formation  consists  of  fine-to  medium-grained 
sandstone  and  interbedded  shale  and  sandy  shale.     Thickness   ranges  from  about 
500  feet  in  northern  Campbell   County  to  about  3,000  feet  near  Douglas.     The  beds 
dip  basinward,  gently  on  the  east  side  of  the  basin  and  steeply  elsewhere. 

The  depth  to  water  increases  basinward  from  only  a  few  feet  or  tens  6"f 
feet  in  the  outcrop  area  to  nearly  500  feet  below  land  surface  near  Gillette. 
Generally,  the  depth  to  water  in  the  Hilight  Oil   Field  in  southeastern  Campbell 
County  is  about  300  feet,  but  depths  to  water  in  the  deeper  parts  of  the  area 
are  not  known. 

Yields  of  as  much  as   1,000  gal/min  are  believed  possible  from  wells  in  the 
Lance,   but  well    spacing  could  be  critical   because  of  pumping  interference  be- 
tween wells.      Recharge   is   from  downward  movement  of  water  from  the  overlying 
rocks.     Movement  of  water  in  the  Lance  is  mostly  northward. 

Dissolved  solids  of  water  from  wells   in  the  Lance  range   from  about  500  to 
more  than  2,000  mg/1 ,   but  commonly  range  between   500  and   1,500  mg/1 .     No 
dorainant  water  type  is  prevalent.     The  quality  of  the  water  in  the  Lance  is  not 
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known  in  the  deeper  parts  of  the  area,  but  one  water  analysis  from  a  drill -stem 
test  in  the  Lance  at  a  depth  of  about  5,300  feet  showed  a  dissol ved-solids 
content  of  2,630  mg/1 . 

Fox  Hills  Sandstone. --This  formation  consists  predominantly  of  fine-to 
medium-grained  sandstone.     The  thickness  ranges  from  about  150  feet  in  northern 
Campbell   County  to  about  500  feet  near  Douglas.     Dips  are  gently  basinward  on 
the  east  side  of  the  basin  but  dip  steeply  elsewhere. 

Depth  to  water  increases  basinward  from  only  a  few  feet  or  tens  of  feet  in 
the  outcrop  area  to  about  200  feet  near  Rozet.     Wells  near  Rozet  yield  about 
200  gal/min  for  oil-field  waterflood.     Dissolved  solids  of  water  from  wells  in 
the  Fox  Hills  in  the  eastern  part  of  the  area  range  from  about  500  to  more  than 
1,500  mg/1   but  are  mostly  less  than   1,000  mg/1.     Water  from  a  drill-stem  test 
in  the  western  part  of  the  area  in  the  Fox  Hills  at  a  depth  of  about  6,000  feet 
had  a  dissol ved-sol ids  content  of  3,200mg/l. 

Recharge  is  from  downward  percolation  of  water  from  the  overlying  rocks. 
Movement  of  water  is  northward.     Discharge  points,  other  than  water  wells,  are 
not  known. 

Lower  Aquifers 

Recharge  movement,  and  discharge  of  water  in  all    the  lower  aquifers  is 
believed  to  be  similar  to  that  in  the  Madison  Limestone,  so  they  are  not  described 
separately  for  every  aquifer. 

Inyan   Kara  Group. --The   Inyan   Kara  Group  is   composed  of  the  Fall   River  and 
Lakota  Formations  and  is  the  lateral   equivalent  of  the  Cloverly  Formation  in 
the  western   and  southern  parts  of  the  Powder  River  drainage. 

The  Fall    River  Formation  consists  of  fine-to-medium-grained  sandstone  with 
interbedded  shale  and  siltstone.      Its  thickness   ranges   from  120  to   150  feet. 
The  Lakota  Formation  consists  of  sandstone,  conglomeratic  sandstone,  and  shale. 
Individual   beds  are  lenticular  with  rapid  changes  in  composition  both  laterally 
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and  vertically.      Generally  the  thickness   ranges  between   100  and  300  feet.     The 
lateral   equivalent,   Cloverly  Formation,  consists  of  similar  rocks,  however,   the 
thickness  is  only  about   150  feet. 

Yields  of  most  water  wells  tapping  the  Inyan  Kara  Group,  and  equivalent 
Cloverly  Formation,   range  from  5  to  20  gal/min,  but  yields  of  100  gal/min  or 
more  are  possible  from  the  complete  section  of  rocks.     Several   hundred  gallons 
per  minute  are  possible  from  zones  of  secondary  permeability.     A  well    in  Natrona 
County  flows  about  40  gal/min  from  the  Cloverly   and  is  pumped  at  about  250 
gal/min.     A  well    in  Crook  County,   flows  70  gal/min  from  the  Lakota,  and  another 
well   had  a  reported  flow  of  more  than   150  gal/min  from  both  the  Lakota  and  Fall 
River.     A  well    in  Niobrara  County  flowed  140  gal/min  from  the  Lakota  and  Fall 
River  when  drilled.     Dissol ved-sol ids  generally  range  between  300  and  3,000 
mg/1    and  most  water  is   sodium  sulfate  type. 

Sundance  Formation. --This  formation  consists  of  greenish-grey  shale  inter- 
bedded  with  yellowish-grey,  fine-grained  sandstone.      Its  thickness  is  about  400 
feet.     The  formation  is  divided  into  five  members  in  the  Black  Hills,  which  in 
ascending  order  are  the  Canyon  Springs  Sandstone,  Stockade  Beaver  Shale,  Rulett 
Sandstone,  Lak  and  Redwater  Shale. 

Water  yields  of  as  much  as   100  gal/min  should  be  possible  from  the  Hulett 
Sandstone  Member  where  it  is  thickest.     Sandstone  beds  in  other  parts  of  the 
formation  will    probably  yield  no  more  than  about  20  gal/min.     Dissolved  solids 
range  from  about  500  to  about  2,000  mg/1.     No  chemical    type  of  water  is  dominant. 

Minnelusa  Formation. --The  Minnelusa  Formation,   in  the  eastern  part  of  the 
area, consists  6f  interbedded  sandstone,  sandy  dolomite  and  limestone,  some  shale 
and  siltsone,  and  local   beds  of  gypsum  and  anhydrite.     Its  thickness  ranges  from 
700  to  900  feet.     The  formation  correlates,   in  part,  with  the  Tensleep  Sandstone 
in  the  western  part  of  the  area  and  in  the  Big  Horn  Drainage.     The  Tensleep 
Sandstone  consists   predominantly  of  fine-to  medium-grained  crossbedded  sandstone. 
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Dolomite  beds  are  common  in  the  lower  part  but  are  thinner  and  less  common  in 
the  upper  part.     The  thickness  of  the  Tensleep  ranges  from  about  50  feet  in  the 
northwest  part  of  the  Powder  River  Basin  to  500  feet  in  Converse  County. 

Water  yields  ranging  from  20  gal/min  to  as  much  as  several   hundred  gallons 
per  minute  are  possible  from  the  Minnelusa,  or  Tensleep,   and  where  fracturing  has 
increased  the  permeability  yields  greater  than   1,000  gal/min  may  be  possible. 
The  rocks  raagerfrom  densely  cemented  to  fractured  and  faulted,  and  the  ability  of 
the  rocks  to  yield  water  will    range  accordingly.     The  Tensleep  Sandstone  should 
be  the  most  favorable  for  larger  yields,  but  the  rocks  are  deeply  buried  in  the 
central   part  of  the  Powder  River  drainage.     The  Minnelusa  Formation  dips  much 
more  gently  toward  the  area  than  the  Tensleep,  but  the  lithology  of  the  Minnelusa 
is  more  variable  and,   in  general,  the  rocks  more  densely  cemented.     A  well   in 
Johnson  County  yields  600  gal/min  from  the  Tensleep.     Two  wells  in  Natrona  County 
have  flows  of  about  500  gal/min  and  1,200  gal/min  from  the  Tensleep.     A  well 
in  Weston  County,  had  a  reported  flow  of  300  gal/min  from  the  Minnelusa  when 
drilled.     City  wells  at  Hulett  had  reported  flows  ranging  from  250  to  480  gal/min 
from  the  Minnelusa.     Dissolved  solids  commonly  range  from  200  to  5C0  mg/1   and 
are  generally  less  than   1,000  mg/1,   but  locally  may  be  more  than  2,000  mg/1. 
Water  from  the  Tensleep  is  mostly  calcium  bicarbonate  type  and  from  the  Minnelusa 
mostly  calcium  bicarbonate  or  calcium  sulfate  type. 

Madison  Limestone. — Madison  Limestone  and  the  eastward  equivalent,  Pahasapa 
Limestone,   consist  of  dolomite  and  limestone.     Both  formations  are  cavernous;   the 
upper  part  of  the  Madison  is  more  cavernous   than  the  lower  part.     The  thickness 
ranges  from  1,000  feet  in  the  north  part  of  the  Powder  River  drainage  in  Wyoming 
to   100  feet  in  the  south  part   (Figure   II-7).     Yields  of  more  than   1,000  gal/min  are 
available  from  the     Madison  and     Pahasapa  Limestones  where  cavernous  and 
fractured  zones  are  present.     Three  wells  at  depths  of  about  5,000  feet  in  Natrona 
County  had  initial    flows   from  the  Madison  of  3,900  gal/min  with   150  psi (pounds  per 
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Figure  II-7  Thickness  of  the  Madison  Limestone  and  Equivalent  Rocks 
the  Powder  River  Basins  and  Adjacent  Areas 
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square  inch)  flowing  pressure  at  the  surface;  7,000  gal/min  with  179  psi  flowing 
pressure  at  the  surface;  and  4,750  gal/min  with  unknown  flowing  pressure. 
Several  wells  in  the  Newcastle  area  have  flows  of  more  than  1,000  gal/min  from 
the  Pahasapa  at  depths  of  about  3,000  feet.  A  well  at  Osage  had  an  initial  flow 
of  about  800  gal/min  from  the  Pahasapa.  Municipal  wells  at  Upton  that  tap  the 
Pahasapa  do  not  flow  but  are  pumped  at  about  200  gal/min.  Dissolved  solids 
in  water  from  the  Pahasapa  range  from  about  250  to  about  3,000  mg/1 . 
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Figure  1 1-8  shows  the  depth  to  the  top  of  the  Madison  in  the  Powder  River 
drainage. 

Figure  II-8  Depth  to  the  Madison  Limestone  and  Equivalent  Rocks  in 
the  Powder  River  Basin  and  Adjacent  Areas. 
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Recharge  to  the  Madison  occurs  on  the  outcrop  from  precipitation  and  runoff 
where  the  formation   is  exposed  in  the  Bighorn  Mountains,   the  north  end  of  the 
Laramie  Range,   and  the  Black  Hills  uplift.     Some  recharge  is  also  believed  to 
occur  in  the  Hartville  uplift  area  where  the  Madison  is  exposed  and  where,  because 
of  the  removal   of  overlying  rocks  by  erosion,  the  Madison  is  overlain  by  water- 
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bearing  sand  formations  of  Tertiary  age. 

The  total   net  recharge  to  the  Madison  and  Minnelusa  is  estimated  to  be  about 
90,000-110,000  acre-feet  per  year--40, 000-50, 000  acre-feet  in  the  Black  Hills 
uplift  and  50,000-60,000  acre-feet  in  the  Bighorn  Mountains.     Some  recharge  is 
rejected  and  returns  to  the  surface  as  springs. 

Potentiometric  contours  of  water  show  that  the  Black  Hills  area  supplies 

a  considerable  amount  of  recharge  to  the  Madison    (Figure   II-9).      Shut-in 

pressure  of  water  wells  in  the  Newcastle-Osage  area  is  about  180  psi. 

Figure  II-9     Preliminary  Potentiometric  Surface  of  Water  in  the  Madison 
Limestone  and  Equivalent  Rocks  in  the  Powder  River  Drainage  and  Adjacent  Areas 
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A  freshening  of  water  in  the  Black  Hills  area  is  also  very  apparent. 
Chemical   analyses  of  water  obtained  from  drill -stem  tests  by  the  petroleum 
industry  show  dissolved  solids  of  about  3,000  mg/1    in  the  deeper  part  of  the 
area.     Dissolved  solids  in  the  Newcastle-Osage  area,  however,  are  only  about 
300  mg/1 . 

The  regional   movement  of  w.^ter  in  the  Madison  is  north  northeastward  toward 
the  Williston  Basin  in  Montana  and  North  Dakota.     In  the  area  south  of  the 
Black  Hills  uplift,  water  movement  is  diverted  eastward  around  the  Black  Hills. 

Discharge  areas,  other  than  from  water  wells,  are  not  known,  byt  considerable 
discharge  from  the  Madison  is  believed  to  be  into  overlying  permeable  rocks 
receptive  to  upward  leakage  that  overlie  the  Madison  in  Wyoming  and  in  the 
adjoining  states.      In  areas  where  chemical   analyses  are  available  from  the  Madison 
and  from  the  overlying  Minnelusa  Formation,  or  Tensleep  Sandstone,  water  from 
the  Madison  at  nearly  all   locations  contains  less  dissolved  solids  than  the 
overlying  rocks. 

Ground-water  Use 

The  predominant  and  most  widespread  use  of  ground  water  is  for  livestock 
and  domestic  purposes.     An  estimated  2,000  acre-feet  per  year  of  ground  water 
is  used  for  livestock  and  domestic  purposes  in  Campbell   and  Converse  Counties, 
90  to  95  percent  of  which   is  consumed.     An  estimated  60  percent  of  this  water  is 
from  the  Wasatch  Formation,   30  percent  from  the  Fort  Union  Formation,  and  10 
percent  from  the  Lance  Formation,   Fox  Hills  Sandstone  and  alluvium. 

\lery  little  ground  water  is  used  for  irrigation  in  the  hydrologic  study 
area  and  most  of  that  so  used  is  from  the  alluvium  along  the  Cheyenne  River 
Valley.      Water  in  the  Wasatch  is  too  mineralized  for  most   irrigation,   and  sodium 
in  Wasatch  water  would  be  especially  troublesome. 

Most  industrial   wells,   including  oil   wills,  produce  water  that  is  used  in 
water- flood  operations  to  recover  crude  oil    from  subsurface.     A  report  by 
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Cameron  Engineers  states  that  16,800  acre-feet  of  water  were  used  for  this  purpose 
in   1967.     Only  a  very  small   amount  of  ground  water  (an  estimated  27,000  acre-feet 
annually)   is  beneficially  consumed  by  man's  activities  in  the  planning  area. 

Planned  coal    developments  require  larger  and  more  dependable  water  supplies 
than  are  presently  developed  in  the  study  area.     In  order  to  fulfill   this  po- 
tential   requirement  additional   ground-water  supplies  may  be  developed. 

The  potential    for  sustained  ground-water  development  for  an  infinitely  long    ". 
time  is  equal   to  recharge  to  all   aquifers,  estimated  to  be  150,000  acre-feet 
per  year.     However,   if  desired,  gound-water  development  could  greatly  exceed 
150,000  acre-feet  per  year  by  withdrawals  from  storage  in  excess  of  annual 
recharge   (mining  of  water).     Several   formations  are  capable  of  yielding  100 
to  1,000  gal/min  of  water  to  properly  constructed  wells.     More  than  3,000  gal/min 
possibly  could  be  obtained  from  individual   wells  that  are  open  to  all   the 
aquifers  from  the  top  of  the  Fort  Union  Formation  to  the  base  of  the  Madison 
Limestone. 
Effects  of  Dewatering  Coal   Mines 

Coal   mining  will   interrupt  some  alluvial   and/or  bedrock  aquifers.     By 
1990,   this  disruption  could  occur  on   14,000  acres.     Backfilling  with  mine  spoils 
will   not  necessarily  restore  the  aquifers,  but  should    prevent  loss  of  aquifer 
water  to  surface  evaporation. 

During  mining,  water  levels  in  the  coal   bed  and  overlying  rocks  will   be 
lowered  by  pumping  for  incidental   plant  requirements  or  pumping  of  ground-water 
for  either  primary  or  supplemental   supplies.     None  of  the  demands  for  mine 
usage  is   large,  however. 

The  areal     extent  of  water-level   lowering  will   be  dependent  on  aquifer 
geometry,  aquifer  properties,   rate  of  pumping,  and  the  length  of  pumping  time. 
The  aquifer  geometry  may  be  the  dominant  factor  determining  the  amount  that 
water  levels  are  lowered  when  an  aquifer  is  intersected  by  mining.     Because  of 
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the  presence  of  interbedded  shale,  water  in  many  of  the  aquifers  will   be  perched, 
and  therefore,  the  base  of  the  aquifer  and  not  the  bottom  of  the  mine  will   be 
the  discharge  point  to  which  the  new  water-level   gradient  adjusts. 

The  effects  of  pumping  from  the  Wasatch  and  Fort  Union  would  differ,  de- 
pending on  rate  and  time  of  pumping,  but  otherwise  would  be  analogous  to  the  effects 
of  pumping  from  the  well   field  in  the  Town  of  Gillette.     There  the  water  level 
in  an  observation  well  within  a  mile  of  the  well   field  showed  no  decline  that    ■ 
could  be  attributed  to  pumping  of  the  field  from  the  late  1940's  to  the  late 
1960's.     Since  the  early  1970's  however,   there  has  been  a  decline  which  can 
be  related  to  increased  pumping  from  the  well    field. 

Effects  of  pumping  from  the  Fox  Hills  Sandstone,  Lance  Formation,  and  the     o 
lower  part  of  the  Fort  Union  Formation  in  the  vicinity  of  the  mines  where  they 
occur  at  great  depth,  and  from  even  deeper  aquifers  such  as  the  Madison  Lime- 
stone, will   take  many  years  to  be  transmitted  to  the  outcrop  areas  and  shallow 
domestic  and  stock  wells.     Figure  11-10  shows  the  maximum  possible  drawdown  at 
different  distances  and  different  time  periods.     It  was  assumed  that  the 
coefficient  of  storage  of  the  aquifers  ranges  between  0.0001,  which  is  a 
reasonable  estimate  for  a  sandstone  100  feet  thick,  and  0.001  for  a  sandstone 
1,000  feet  thick,  and  that  discharge  is   1,000  gal/min.     Drawdown  is  directly 
proportional    to  discharge,   so  the  drawdown  at  other  pumping  rates  can  be  esti- 
mated from  the   Figure. 

In  addition  to  lowering  of  water  levels  in  wells,   interruption  and  de- 
watering  of  aquifers  could  affect  water  levels   in  wells,   discharge  of  springs 
and  seeps,  and  flow  of  streams  in  the  vicinity  of  mines. 
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Figure   11-10     Maximum  Possible   Drawdown   for  a  Given 
Distance  and  Time,   in   a  Homogenous    Isotrophic  Aquifer 
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Coal   mining  near  streams  that  were  gaining  water  from  ground-water  discharge 
during  premining  conditions  would  cause  a  reversal   of  ground-water  gradient. 
The  gradient  could  be  changed  due  to  dewatering  at  the  mine,  and  water  could 
move  toward  the  mine  instead  of  toward  the  stream.     If  a  good  hydraulic  connection 
exists  between  water  in  the  stream  and  the  underlying  aquifer,   downstream  flow 
could  be  decreased  because  of  mine  dewatering. 

Mine  pits  will   be  discharge  points  for  all   intercepted  aquifers  and  there 
will   be  little  opportunity  for  flow  between  aquifers  until   the  affected  area  has 
been   reclaimed.     Some  water  could  flow  upward  to  the  mine  from  deeper  aquifers. 

Mining  operations  will   also  alter  the  ground-water  recharge  and  discharge 
relationship.     Edges  of  aquifers  exposed  in  proposed  mining  areas  are  discharge 
points  for  ground  water  moving  laterally.     Mining  would  concentrate  this  discharge 
by  changing  the  slope  of  the  water  table.     In  the  event  of  flash  floods,  a  mine 
could  become  partly  filled  with  water,   reversing  the  water-table  gradient,  and  the 
aquifer  would  be   recharged  for  a  time.     However,   subsequent  dewatering  of  the 
mine  to  resume  operation  would  again  reverse  the  gradient  so  that  the  water  which 
was  recharged  to  the  aquifer  would  be  of  the  same  order  of  magnitude  as  the 
length  of  time   recharge  occurred. 

Water  pumped  from  storage  in  an  aquifer  is   derived  from  three  sources: 
1)  Expansion  of  the  water,  2)   compression  of  the  aquifer,  and  3)  compression 
of  adjacent  and  included  clay  beds.      In  areas  of  intensive  ground-water  development 
where  the  artesian  head  is  drawn  down  several   hundred  feet  in  aquifer  systems 
with  many  clay  interbeds,   subsidence  of  the  land  surface  can  occur. 

The  shale  that  is  interbedded  with  the  sandstone  and  coal   of  the  lower 
Tertiary  and  Upper  Cretaceous  aquifer  system  in  the  Powder  River  drainage  will   not 
yield  nearly  as  much  water  by  compression  as  might  be  expected  of  clay.     Because 
the  aquifer  system  is  thick  and  shale  constitutes  nearly  50  percent  of  the  form- 
ations, at  least  minor  land  subsidence  must  be  considered  as  a  possible  effect 
of  large  withdrawals  of  water  from  the  system. 
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Water  Rights 

Provisions  of  the  Wyoming  Constitution  allow  the  appropriation  of  water 
for  beneficial   uses  and  established  the  Office  of  State  Engineer  and  the  Board 
of  Control   to  supervise  such  appropriations.     State  statutes  establish  procedures 
for  the  appropriation  of  water.     Priority  of  appropriation--"first  in  time  is 
first  in  right"--is  the  basis  for  Wyoming  water  law. 

Water  rights  cover  about  350,000  acres,  although  irrigated  crop  and  pasture 
land  covers  only  about  175,000  acres.     The  differences  between  these  acreages   is 
explained  in  large  part  by  rough  terrain,  soil   conditions,   inadequate  water  sup- 
lies,  or  problems  of  inclusion  of  pre-statehood  rights   into  the  statutory  system. 
Most  of  the  latter  problems  relate  to  inadequate  land  descriptions.     Irrigation 
water  rights  date  from  the  late  1870's.     In  most  years  only  the  lands  with  stor- 
age or  a  water  right  priority  dating  from  before  1900  have  a  dependable  water 
water  supply  in  the  late  summer  months. 

Claims  to  Federal   reserved  water  rights  and  Indian  water  rights  could  affect 
the  quantities  of  water  available  for  future  uses  in  Northeast  Wyoming.     The 
Northern  Cheyenne  Indian  Reservation  borders  the  Tongue  River  in  Montana.     The 
Powder  River  would  appear  not  to  be  affected  by  Indian  reserved  water  rights, 
but  it  does   involve  several   types  of  Federal   reservations. 

Three  lawsuits  concerning  water  rights   in  the  Yellowstone  River  Basin  are 
currently  pending  in  Federal   District  Court  in  Billings.     Two  of  the  actions  were 
brought  by  the  United  States   in  its  own  behalf  and  on  behalf  of  the  Crow  and 
Northern  Cheyenne  tribes  to  adjudicate  the  water  rights   in  the  Tongue  and 
Bighorn  river  drainages.     The  third  suit  was  brought  by  the  Northern  Cheyenne 
Tribe  in  its  own  behalf  to  adjudicate  its  reserved  water  rights  in  the  Tongue 
River  and  Rosebud  Creek.     There  are  several   thousand  private  water  users  and  sev- 
eral  state  agencies  named  as  defandants   in  the  three  lawsuits. 

The  importance  of  these  actions  is  substantial,  since,  whether  they  are 
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tried  in  State  or  Federal  court,  they  could  answer  the  question  of  the  extent 
of  Federal  and  Indian  reserved  water  rights  in  the  Yellowstone  River  Basin.  The 
adjudicating  court  will  have  to  determine  the  reserved  water  rights,  and  it  may 
also  determine  such  important  questions  as  whether  the  Indian  right  is  presently 
quantifiable,  or,  as  the  Indians  have  claimed,  open-ended,  and  whether  the  re- 
served waters  can  be  used  or  sold  for  use  outside  the  boundaries  of  the  reserva- 
tions. In  view  of  the  complexity  of  the  pending  procedural  issues,  however, 
these  questions  will  not  soon  be  answered. 

Another  important  series  of  lawsuits  concerning  water  rights  in  the  Yellow- 
stone River  Basin  involves  Intake  Water  Company,  Inc.,  a  wholly-owned  sub- 
sidiary of  Tenneco,  Inc.,  of  Houston,  Texas.  The  basis  of  the  three  separate 
actions  to  which  Intake  is  a  party  is  its  claim  to  a  right  to  appropriate  111.4 
cfs  for  sale,  rental,  and  distribution  for  irrigation,  industrial,  municipal,  and 
domestic  purposes  from  the  Yellowstone  River  near  Intake,  Montana.  Intake  has 
successfully  defended  its  clain:  in  Montana  District  Court.  General  plans  have 
been  revealed  by  Intake  to  sell  water  to  "companies  with  energy  generating  or 
conversion  plants  within  or  outside  the  state  of  Montana,  including  its  parent 
corporation,  Tenneco,  Inc.  The  judgement  of  the  District  Court  upholding  Intake's 
claimed  appropriation  is  currently  under  appeal  to  the  Montana  Supreme  Court. 

A  separate  action  instituted  by  Intake  against  the  Yellowstone  River  Compact 
Commission  in  Federal  District  Court  seeks  a  declaratory  ruling  that  Article  X 
of  the  Yellowstone  River  Compact  is  unconstitutional  in  that  it  requires  a  unanimous 
consent  of  the  three  signatory  states  before  any  water  can  be  diverted  from  the 
Yellowstone  River  Basin.  This  case  is  currently  stayed,  pending  a  resolution  of  the 
issues  in  the  lawsuit  mentioned  in  the  preceding  paragraph,  and  none  of  the  issues 
raised  has  yet  been  resolved. 

The  outcome  of  these  actions  is  important  because  there  are  several  corpora- 
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tions  with  similar  filed  applications  for  water  rights  for  Yellowstone  Basin  wa- 
ter for  industrial  purposes.  Furthermore,  the  action  in  Federal  District  Court 
is  the  first  to  interpret  and  challenge  the  Yellowstone  River  Compact.  Thus,  fi- 
nal resolution  of  these  actions  could  likely  determine  the  validity  of  other 
claimed  rights  from  the  Yellowstone,  and  could  significantly  affect  the  future 
viability  of  the  Yellowstone  River  Compact. 

Another  series  of  lawsuits  to  which  Intake  Water  Company  is  a  party  involves 
competing  water  development  projects  on  the  Powder  River  between  Intake  and  Utah 
Internationa],  Inc.  The  issues  raised  are  very  complex,  but  generally  involve 
the  question  of  whether  Intake  or  Utah  International  has  the  prior  claim  to  water 
from  the  Powder  River.  The  two  lawsuits  --  one  in  State  District  Court  and  the  other 
in  Federal  District  Court--require  interpretation  of  the  Yellowstone  River  compact  and 
the  water  appropriation  laws  of  the  states  of  Montana  and  Wyoming.  Both  actions 
are- currently  pending,  awaiting  resolution  of  preliminary  jurisdictional  and 
procedural  issues.  Utah  International's  tentative  plans  envision  storage  in  Wyoming 
for  use  in  Montana. 

In  this  report,  Indian  and  other  reserved  water  uses  are  treated  in  the  same 
manner  as  are  other  uses  so  far  as  projections  and  planning  are  concerned.  Since 
development  of  any  new  Indian  water  uses  affects  the  future  economies  of  local 
areas  of  the  States  as  well  as  that  of  the  Indians,  new  Indian  water  uses  are 
assumed  to  be  a  part  of  the  compact  allocation  of  the  state  in  which  the  uses  are 
made.  The  assumption  is  supported  by  the  language  of  the  U.S.  Supreme  Court 
decision  in  the  Arizona  vs.  California  case.  It  is  believed  that  treating  future 
Indian  water  uses  in  this  manner  would  not  impair  their  water  rights,  as  required 
in  Article  VI  of  the  Yellowstone  River  Compact,  and  would  allow  equitable 
apportionment  of  Indian  rights  along  with  other  rights. 

Downstream  commitments  of  water  supplies  have  been  shown  in  the  past  to  be- 
come dependent  upon  water  supplies  originating  in  upstream  states.  In  the  1944 
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Flood  Control   Act,  however,   the  Milliken-O'Mahoney  amendment  specified  that  con- 
sumptive  uses  of  water  occuring  in   the  states  west  of  98th  meridian  were  to  have 
preference  over  navigation  in  the  Lower  Missouri    River.     Thus,  the  upstream-down- 
stream  water  commitment  issue  for  the  Yellowstone  River  Basin  appears   limited  to 
the  states   of  Wyoming,   Montana,   and  North   Dakota   because  the  huge   flows   in  the 
Missouri    River  are  more  than  adequate  to  supply  the  consumptive  water  needs   of 
downstream  states,  and  instream  use  for  navigation  cannot  require  water  bypasses 
away  from  upstream  consumptive   uses. 

Commitment  of  water  to  instream  flows  could  also  reduce  the  quantities  of 
water  supplies  available  for  man's  consumptive  uses  from  the  Yellowstone  River 
and  its  tributaries.     Commitment  of  water  to  instream  flows  apparently  was  not 
contemplated  in  the  Yellowstone  River  Compact,  at  least  not  flows  at  the  mouths 
of  the  interstate  tributaries,  as  Article  V  of  the  compact  indicates  that 
additional   diversion  of  water  for  consumptive  uses  could  be  made  in  Wyoming 
and  Montana  so  long  as  there  is  streamflow  at  the  compact  stream  gages.     Of  course 
it  might  be  possible  for  either  Montana  or  Wyoming,  or  both  states,  to  allocate 
a  portion  of  their  compact  water  supply  to  instream  flow. 

Another  factor  that  can  greatly  affect  availability  of  water  for  the  Montana- 
Wyoming  coal    industry   is   the  political   opposition   to   interbasin  diversions   of  wa- 
ter for  industrial   purposes  whether  such   uses   are   inside  or  outside  of  the  Yellow- 
stone  River  Basin.      For  example,   possible  political    opposition  might  preclude 
commitment  of  water  originating  in  the  Wind-Bighorn-Clarks   Fork   River  Basins   for 
downstream  diversion  for  industrial   use  in  Eastern  Montana-Wyoming  coal   fields. 

River  Basin  Compacts 

The  Yellowstone   River  Compact  provides   a  basis   for  dividing  the  water  of 
the  Yellowstone  River  between  the  States  of  Wyoming,  Montana,  and  North  Dakota. 
All  water  rights  and  water  supplies  existing  as  of  January  1,   1950,  are  recognized. 
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Of  the  unused  and  unappropriated  waters  of  the  interstate  tributaries  of  the 
Yellowstone  River  each  state  is  allocated  sufficient  water  to  provide  supple- 
mental water  supplies  to  all  rights  existing  as  of  January  1,  1950.  The  remain- 
ing unused  and  unappropriated  water  is  allocated  to  Wyoming  and  Montana  as  fol- 
lows, (except  where  there  is  other  quantification  in  the  Compact:) 
Clarks  Fork  of  the  Yellowstone  River: 

Wyoming  60% 

Montana  40% 

Bighorn  River  (excluding  the  Little  Bighorn): 

Wyoming  80% 

Montana  20% 

Tongue  River: 

Wyoming  40% 

Montana  60% 

Powder  River  (including  the  Little  Powder): 

Wyoming  42% 

Montana  58% 

Two  other  salient  provisions  are:  Article  VI,  which  provides  that  the 
compact  shall  not  adversely  affect  "any  rights  to  the  use  of  the  waters  of 
Yellowstone  River  and  its  tributaries  owned  by  or  for  Indians,  Indian  tribes, 
and  their  reservation;"  and  Article  X,  which  provides  "No  water  shall  be  di- 
verted from  the  Yellowstone  River  Basin  without  the  unanimous  consent  of  all 
signatory  States." 

The  Belle  Fourche  River  Compact  provides  a  basis  for  the  division  of  the 
waters  of  the  Belle  Fourche  River  between  Wyoming  and  South  Dakota.  This  com- 
pact provides  that  the  unappropriated  waters  of  the  Basin  as  of  February  1944, 
and  as  measured  at  the  State  line,  are  allocated  10  percent  to  Wyoming  and  90 
percent  to  South  Dakota. 

A  Cheyenne  River  compact  was  negotiated  and  ratified  by  Wyoming  and  South 
Dakota  in  1949,  but  was  rejected  by  the  U.  S.  Congress  because  of  a  technical- 
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ity  involving  Indian  rights.  South  Dakota  approved  a  revised  compact  in  1951 
but  Wyoming  did  not. 

A  Little  Missouri  River  Compact  was  considered  in  1958,  but  negotiations 
were  terminated  due  to  a  lack  of  data  and  interest. 

Inasmuch  as  nearly  20  percent  of  the  land  in  Northeast  Wyoming  is  within 
Federal  reservations  (National  Forest,  etc.)  the  "reserved  water  rights  doctrine," 
(often  called  "Winters  Doctrine")  could  affect  water  resource  development  in  the 
area.  The  foundation  of  the  reservation  doctrine  is  the  property  clause  of  the 
United  States  Constitution.  Basic  elements  of  the  doctrine  are:  "If  the  United 
States,  by  treaty,  act  of  Congress,  or  executive  order,  reserves  a  portion  of  the 
public  domain  for  a  Federal  purpose  which  will  ultimately  require  water,  and  if 
at  the  same  time  the  government  intends  to  reserve  unappropriated  water  for  that 
purpose,  then  sufficient  water  to  fulfill  that  purpose  is  reserved  from  appropri- 
ation by  private  users.  The  effect  of  the  doctrine  is  twofold:  (1)  when  the  water 
is  eventually  put  to  use,  the  right  of  the  United  States  will  be  superior  to  private 
rights  in  any  source  of  water  acquired  after  the  date  of  the  reservation;  hence  such 
private  rights  may  be  impaired  or  destroyed  without  compensation  by  exercise  of  the 
reserved  right,  and  (2)  the  Federal  use  is  not  subject  to  state  laws  regulating  app- 
ropriation and  use  of  water." 

Federal  legislation  has  been  proposed  which  would  require  Federal  recognition 
of  state  water  laws.  A  recent  proposal  calls  for  a  "National  Water  Rights  Procedures 
Art"  to  foster  a  cooperative  spirit  between  the  states  and  the  Federal  government. 
The  Act  would  promote  a  policy  of  recognizing  and  utilizing  the  laws  of  the 
states  relating  to  creation,  administration,  and  protection  of  water  rights, 
by  (1)  establishing,  recording,  and  quantifying  Federal  water  rights  in  con- 
formity with  such  state  laws  as  are  consistent  with  and  appropriate  to  the 
Federal  purposes,  (2)  protecting  and  preserving  vested  water  rights  held  under 
state  law  through  the  elimination  of  the  no  compensation  features  of  the  reserv- 
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ation  doctrine  and  the  navigation  servitude,   and  (3)   providing  new   Federal   pro- 
cedures for  the  condemnation  of  water  rights  and  the  settlement  of  legal   disputes. 
A  most  important  feature  of  the  proposal   is  the  payment  of  compensation  to  holders 
of  rights  junior  to  a  reservation  who  are  injured  by  putting  to  use  a  Federal 
reserved  water  rights. 

W 
Remaining  Surface  Water  Resources 

Under  Wyoming  Water  Planning  Program  there  has  been  estimated  the  average 
unused  and  unappropriated  water  in  the  Tongue  and  Powder  Rivers   that  is  subject 
to  division  between  Wyoming  and  Montana  under  the  terms  of  the  Yellowstone  River 
Compact.     Water  depletions  due  to  full   utilization  of  the  1950  water  rights  along 
the  main  stem  of  the  Tongue  River  and  operation  of  the  pre-compact  Hole-in-the- 
Wall   project  were  assumed  in  estimating  the  allocable  water.     Supplemental   irri- 
gation water  supplies,   involving  depletions  of  about  74,000  acre-feet  per  year, 
were  assumed  to  be  provided  where  water  is  available. 

The  remaining  unused  and  unappropriated  water  in  the  Tongue  River  is  estimated 
to  be  241,000  acre-feet  in  an  average  year,  and  Wyoming's  share  would  be  96,400 
acre-feet.     Storage  is   required  to  develop  either  states'   share  of  the  water.      In 
a  year  of  extreme  drought,  such  as   1961,  there  would  be  little  if  any  compact  wa- 
ter available  for  storage. 

The  remaining  unused  and  unappropriated  water  in  the  Powder  River  is  estimated 
to  be   287,300  acre-feet  per  year.     Storage   is   required  to  develop  added  yield 
within  Wyoming's   120,700  acre-foot  average  supply.     In  a  drought  year,  such  as 
1961,   little  if  any  compact  water  would  be  available  if  supplemental  water  supplies 
to  pre-1950  rights  were  actually  available  and  used. 

Dependable  water  supplies  of  the  Cheyenne  River  proper  are  almost  fully 
utilized,  although  a  water  supply  could  be  developed  with  long-term  storage  reser- 
voirs.    There  is  no  interstate  agreement  regarding  uses  of  Cheyenne  River  water; 
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therefore,  there  is  no  real   basis   for  estimating  the  total   amount  of  water  that 
might  be  developed  for  Wyoming  uses.     The  U.S.   Corps  of  Engineers   recently  studied 
the  river  and  concluded  that  there  were  no  feasible  major  irrigation,  recreation, 
or  flood  control   projects  thereon   in  Wyoming. 

Based  on  streamflow  records  at  the  Wyoming-South  Dakota  State  line  for  1948- 
1968,   corrected  for  Keyhole  Reservoir  filling  and  evaporation,  an  annual   average 
of  87,000  acre-feet  of  water  in  the  Belle  Fourche  River  Basin  appears  to  be  avail- 
able for  apportionment.     Wyoming's  share  has  not  been  definitely  established. 

The  studies   for  this   report  indicate  that  average-year  water  supplies   in  the 
study  area  are  adequate  for  needs  to  the  year  2000  for  agriculture,  municipal   and 
domestic  uses,  even  if  coal-related  industrial   uses  are  at  the  high   levels  eval^ 
uated  by  the  study  team.     Carry-over  storage  would  be  required  to  surmount  the 
dry  years,  however,  and  the  cost  of  water  would  be  high.      Importation  of  water 
from  other  areas,  such  as  the  Clarks   Fork  and  Bighorn  River  systems,  may  prove  to 
be  a  cheaper  alternative.     There  would  be  political   problems  associated  with  such 
transbasin  diversions.     The  study  team  did  not  consider  diversions  of  Clarks   Fork 
or  Bighorn  River  water  to  Northeast  Wyoming  because  the  water  demands   identified 
in  the  study  did  not  exceed  the  supplies  available  in  the  study  area,  and  because 
the  state  of  Montana  did  not  indicate  an   interest  in  joint  use  facilities  for  wa- 
ter for  energy  purposes. 

Additional  surface  water  supplies  can  be  developed  in  the  Tongue  River  and 
Powder  River  Basins,  by  constructing  storage  reservoirs.     Existing  water  rights 
and  the  interstate  compact  must  be  considered  along  with   locally  available  stream- 
flow  and  potential  storage  capabilities   in  determining  available  water  supplies. 

Groundwater  supplies   at  shallow  depths  should  be  more  than  adequate  for  fu- 
ture rural   domestic  and  stock  water  uses.     The  greatest  drawback  to  groundwater 
development  is  water  quality  and  cost  of  treatment.     Except  in  Niobrara  County, 
large-scale  irrigation  probably  will   not  be  implemented  with  groundwater,  although 
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expansion  of  local  irrigation  may  occur  in  alluvial  valleys.  Groundwater  will  pro- 
vide for  the  future  needs  of  many  towns  in  the  area.  For  some  projected  industrial 
needs  groundwater  is  an  alternative  to  using  imported'  surface  water  or  to  convert- 
ing irrigation  use  to  industrial  use. 

Improved  efficiency  in  existing  water  uses  will  enhance  many  present  opera- 
tions. Improvements  in  water  efficiency  usually  occur  when  they  appear  justi- 
fied for  economic  reasons,  and  there  is  little  doubt  that  the  cost  of  water  will 
increase  in  the  years  ahead. 

Weather  modification  may  provide  supplies  for  new  developments  if  the  new 
water  can  be  accounted  for.  At  this  time  it  appears  that  benefits  of  precipi- 
tation management  would  accrue  primarily  as  supplemental  water  for  existing  water 
rights  and  users. 

Water  Quality 

32/  33/  34/  35 / 
Surface  Water  Quality 

The  Federal  Water  Pollution  Control  Act  Amendments  of  1972  serve  as  the  cor- 
ner stone  for  water  qualtiy  legislation.  The  Act's  purpose  is  clearly  stated: 

"The  objective  of  this  Act  is  to  restore  and  maintain  the 
chemical,  physical,  and  biological  integrity  of  the  Nation's 
waters."  More  specific  objectives  include:  "(1)  it  is  the 
national  goal  that  the  discharge  of  pollutants  into  the  navi- 
gable waters  be  eliminated  by  1985;  (2)  it  is  the  national 
goal  that  wherever  attainable,  an  interim  goal  of  water 
quality  which  provides  for  the  protection  and  propagation  of 
fish,  shellfish,  and  wildlife  and  provides  for  recreation 
in  and  on  the  waters  be  achieved  by  July  1,  1983."  (Public 
Law  92-500,  Sec.  101) 

Wyoming's  Water  Quality  Rules  and  Regulations  (1974)  state: 

"The  goal   of  the  water  pollution  control   program  is   to 
maintain  the  best  possible  quality  of  water  commensurate 
with  use.     All  sources  of  pollution,  whether  man-made  or 
natural,  shall   be  considered.     Control   shall   be  applied 
to  all  sources  where  physically  and  economically  feasible. 
By  the  nature  of  the  problems,  they  will  evolve  into  long 
range  and  short  range  programs   to  reach  the  ultimate  goal. 
Definition  of  such  problems  and  control   programs  will   be  a 
part  of  the  State  Continuing  Planning  Process." 
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It  is  tl".^  polioy-  of  the  State  to  preserve  and  protect  fish 
and  aquatic  life  in  all  waters  in  v^ich  physical  and  chemical  condi- 
tion are  suitable  for  this  use.     To  carry  out  this  policy,  W^T^ming 
has  classified  its  surface  water  into  three  categories. 

a.  Class  I.  Those  waters  which,  based  on  information 
supplied  by  the  VJycfning  Game  and  Fi:-h  Department, 
are  determined  to  be  presently  supporting  game  fish 
or  have  the  h:  drologic  and  natural  water  quality 
potential  to  si-^jport  game  fish. 

b.  Class  II.  Those  waters  vMch,  based  on  information 
s\;5?plied  by  the  V?ycming  Game  Jnd  Fish  Department,  are 
determined  to  be  presently  supporting  non-game  fish 

or  have  the  hydrologic  and  natural  water  quality  poten- 
tial to  support  non-game  fish. 

c.  Class  III.  Ihose  waters  v*iich,  based  on  information 
sv^jplied  by  the  Wyoming  Game  and  Fish  IJspartment,  are 
determined  as  not  having  the  hydrologic  or  natural 
water  quality  potential  to  support  fish." 

Water  quality  standards  ha'Te  been  developed  for  the  preceding  3 

categories  pursuant  to  Section  303(c)  of  the  Federal  Water  Pollution 

Control  Act  i^arendiTents  of  1972.  Generally,  the  standards  include 

the  followrjig  basic  requirements: 

1.  Physical:  V'ater  should  be  essentially  free  of  obvious 
and/or  offensive  pollutants  such  as  particulates,  taste, 
and  color,  and  the  temperature  should  permit  natural 
aquatic  life. 

2.  Cheardcal:  VJater  should  be  free  of  toxic  materials,  and 
the  dissolved  oxygen  and  i-H  should  permit  natural  aquatic 
life. 

3.  Bacteriological:  The  concentration  of  fecal  coliform  bacteria 
in  the  water  should  be  within  the  most  probable  number  limit 
set  for  the  stream. 

4.  Radiological:  Water  should  have  a  level  of  radioactivity  below 
the  limit  set  in  the  U.S.  Public  Health  Service  DrinJdng  Water 
Standards  of  1962. 

Northeast  Wyoming  is  a  semi-aurid  region  and  many  streams  in  the 

area  fla^  only  in  response  to  sno^anelt  or  rainfall.  This  hydrologic 
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variability,  combined  with  the   geology  and  soils  of  the  basin,   leads  to  a  wide 
variation  in  the  natural  water  quality  of  streams  in  the  region.     Significant 
water  quality  degradation   is   attributed  to  natural   surface   runoff  conditions. 
Grazing  and  limited  irrigation,  as  well   as  the  rapid  urban-industrial   growth 
associated  with  energy  development,  further  add  to  water  quality  degradation. 

The  water  quality  assessment  for  the  1976  water  year       contained  the  fol- 
lowing observations : 

"Segments  of  the  Powder  River  are  affected  primarily  by  high 
levels  of  sediment,  salinity,  and  trace  metals  due  to  natural 
runoff  and  erosion.     This   is  particularly  evident  at  Arvada, 
where  excesses  of  Cd,  Cr,  Hg  and  Fe  criteria  occur  during 
periods  of  high  runoff.     Salinity  loading  from  numerous  oil 
brine  discharges   in  Salt  Creek  results   in  a  large  increase 
on  the  Powder  River  segment  below  the  confluence.     The  seg- 
ment at  Arvada  also  shows  high  col i form  densities,  due  to 
livestock  grazing  activities  and  range  runoff. 

The  WQA  for  the  Tongue  River  shows  significant  degradation 
between  Dayton  and  Monarch.     This   is   due  to  naturally  high 
turbidity  and  sediment  concentrations,  which  are  increased 
to  some  extent  by  agriculture  and  livestock  grazing  activi- 
ties.    The  confluence  of  the  Goose  Creek  segment,  which 
receives  sewage  from  Sheridan,  further  degrades  water  quality 
in  the  Tongue  River  by  increasing  colifonn  concentrations. 

The  Belle  Fourche  River  at  Moorcroft  is  affected  by  runoff 
and  produced  water  from  oil  operations.     Water  quality  im- 
proves at  Devil's  Tower,  because  of  a  decrease  in  salinity 
and  turbidity  levels  upstream  at   Keyhole  Reservoir.     Livestock 
grazing  activities  result  in  intermittent  occurrences 
of  high  col i form  densities  at  state  line. 

Poor  water  quality  exists   in  Donkey  Creek;  this  stream  re- 
ceives effluents  from  the  Wyodak  coal   mine  and  sewage  dis- 
charges from  the  City  of  Gillette.     Water  quality  in  Clear 
Creek  is  degraded  by  sewage  discharges  from  the  town  of 
Buffalo." 

The  Water  Quality  Mangement  Plan  for  Northeast  Wyoming  lists  26  domestic 
waste  treatment  facilities,  15  industrial   dischargers,   124  oil  well   treaters , 
and  4  discharging  feedlots  and  fish  hatcheries   in  the  study  area.     A  compre- 
hensive assessment  of  municipal   sewage  treatment  needs   for  all   Northeast  Wyoming 
is  not  currently  available.     However,  Table   11-30  provides  some  information  on 
current  municipal    treatment   facilities. 
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The  construction  grants  program  funded  through  the  Environmental  Protection 
Agency  and  administered  by  the  Wyoming  Department  of  Environmental  Quality  has 
greatly  assisted  in  achieving  Best  Practical  Treatment  (BPT)  requirements  for 
municipal  facilities.  However,  Sheridan  is  not  expected  to  meet  BPT  require- 
ments and  it  is  questionable  if  Buffalo  will  meet  the  requirements.  Upgrading 
of  these  facilities  to  be  in  compliance  with  BPT  is  dependent  upon  available 
funding;  however,  neither  is  a  high  priority  within  the  State  construction 


grant  program  (Buffalo  is  14th  and  Sheridan  is  16th  on  the  priority  list;] 
Table  11-30  Domestic  Waste  Treatment  Facilities  in  Northeast  Wyoming 


10/ 


a/ 


Source  and 

ExisUna 

Recelvina 

In  ComDl lance 

Location 

Treatment 

Waters 

Conments 

With  Dlscharoe 
Permit  Provisions 

1.     Midwest  (AMncO) 


2.  Manchester 


^.  Uyomino  Soldiers 
&  Sailors  Home, 
Buffalo,  Wyoming 


Gas  plant  camp 
septic  tank/ 
leach  field  dis- 
charge noted 
Town-5  acre 
laqoon,  dis- 
charge noted 

?.   cell  lagoon 


High  rate  trick- 
ling filter, 
discharge  noted. 

Imhoff  tank/trick- 
lina  filter,  dis- 
charge noted. 


Castle  Creek 
Salt  Creek 


Tongue  River 
(no  discharge  at 
time  of  Inspec- 
tion 9/?n/7al 

Goose  Creek 


Allocated  1972 
Construction  firant 
Funds 


Sludge  is  composted. 
*17  on  priority  list 
Grant  application  received 

Sewer  study  and  evaluation 
underway. 


Yes 
Yes 


5 

Buffalo 

17  acre  laaoon, 
discharge  noted. 

Clear  Creek 

#14  on  priority  11st. 
Step  I  money  allocated. 

Yes 

6. 

Dayton 

2-3  acre  laaoons, 
no  discharge  noted 

N/A 

Yes 

7. 

Edgeton 

2-2.5  acre  laaoons, 
no  discharge  noted 

N/A 

Yes 

fl. 

Kay 

A. 
B. 

5  acre-lagoon,    A. 
discharge  noted. 
3  unit  trailer    8. 
court,  septic 
tank/discharge. 

Hide'   Fork 
Powder  River 
Unnamed  Iraw 

#25  on  priority  list 

Yes 
Ves 

9. 

Bear  Lodge 

Resort-Sheridan 

County 

Extended  aeration 
2  polishing  ponds, 
discharge  noted. 

Little  Willow 
Creek 

Forest  Service  conduct- 
ing monitoring.  (Sheri- 
dan) 

Yes 

10. 

V.A.  HosDital 
Sheridan 

Trickling  filter, 
discharge  noted. 

Goose  Creek 

Monitoring  program 
underway 

Yes 

11. 

Linch 

A. 
R. 

2  lagoons,  2  acre, 
1  acre,  no  dis- 
charge noted. 
Septic  tank  sy- 
stem-inn  people 
serviced,  no 
discharge  noted. 

N/A 

A.  Ooerated  by  Stafford 
Well  Services 

No  Permit 
NeeHeH 
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Table  11-30  continued: 


12. 

Clearmont 

2-. 75  acre  laqoons, 
no  discharge  noted 

N/A 

.n. 

Skelly  Truck 
Stop-Sheridan 

Septic  tank,  dis- 
charge noted.    ■ 

Goose  Creek 

14. 

Gillette 

Activated  sludae 
with  aerobic  di- 
gesters 

Stone  Pile  1 

effluent  will  be  sold 
to  Black  mils  Power 
and  Light. 

2.  Sludge  currently  being 
spread  on  city  land. 

3.  Facility  now  receiving 
sewage  equivalent  of 
16,000  people  and  Is 
now  over  loaded. 


Yes 
No 
No 


15. 

Sundance 

stabilization 
pond,  one  cell 

Sundance  Creek 

Yes 

16. 

Newcastle 

Stabilization 
Dond,  one  cell 
(43  acres) 

Little  nil  Creek 

Current  population 
3.500 

Yes 

17. 

Lanr     Creek 

Septic  tank,  no     Little    Lighten- 
leach  field           ing   Creek 

Septic  tank  servei  24 
people 

Yes 

18. 

Bulett 

Orldatlon  ditch 
with  aech.  agitation 

Belle  Fourche 
River 

Yes 

19. 

Camp  Mallo 

Package  plant  plus 
chlorlnator  (aerat- 
ed) 

Upper  Stockade 
Beaver  Creek 

Sumner  Camp  Univ. 
discharge 

Yes 

20. 

Upton 

Stabilization  pond 
(12  acre) 

Beaver  Creek 

Large  amount  of 
water  Infiltrated 

Yes 

21. 

Carson's  Mobile 
Home  Park, 
Gillette 

Package  plant  plus 
chlorlnator 

Dry  drainage 
to  Donkey 
Creek 

Yes 

22. 

Devil's  Tower 

2  cell   lagoon, 
approximately 
0.14  acres  In 
surface  area 

Dry  draw  to 
Lower  Creek 

Yes 

z-,. 

Moorcroft 

1  cell  pond 
(6  acres) 

Unnamed  Draw 
to  Belle  Fourche 

Yes 

y. 

Osaae 

1  cell  pond 
(4  acres) 

Unnamed  drainage 
to  Beaver  Creek 

Discharge  only  dur- 
ing winter 

Yes 

^■S. 

-Jvo.  Highway  Dept. 
I^oorcroft  Rest  Area 

Package  Plant 

Unnamed  tribu- 
tary of  Belle 
Fourche  R. 

nischarae  only  dur- 
ing winter 

Yes 

26. 

Department  of  In- 
terior-Fish Gene- 
tics Lab-Beulah 

Stabilization 
pond 

Sand  Creek 

Receives  hatchery 
wastewater.  No 
manure 

Yes 

a/ 

Adapted 
Wyoming 

from: 
Depart 

Uater  Quality  Management  Plan 

for  Northeast  Wyomir 

11, 

ment  of  Environmen 

tal   Quality, 

June   1975. 

Industrial  discharges   in  Northeast  Wyoming  are  related  primarily  to  energy 
activities.     Except  for  oil   treater  facilities,  most  dischargers  are  modifying 
their  facilities   to  meet  BPT  requirements.      Table   11-31    lists   the   industrial 
dischargers   in  the  study  area. 
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Table   11-31    Industrial   Dischargers,  Northeast  Wyoming 


a/ 


COMPANV 

RECElVlNfi 
STREAM 

WAStt"  ntSCHAftGt 
CHAP.ACTERISTICS 

NPDES 
NO. 

Continental  Oil  Company 
Sussex  Gasoline  Plant 
Linch,  Wyorainq 

Meadow 
Creek 

Coolino  water  6,000  qpd 

WY0000102 
NPI 

Mullinax  Concrete  Company 
Sheridan,  Wyominq 

Goose 
Creek 

Gravel  wash  water 

Approximately  200,000 

qpd 

(No  compliance  schedule) 

Wy 00034 33 

Buffalo  Sand  and  Gravel 

Unnamed  Draw 
to  Goose  Creek 

Occasional  wash  water 
discharqed  into  natural 
drainage 

WY00228n 
NPI 

Biq  Horn  Coal  Company 
Sheridan,  Wyominq 

Goose 
Creek 

Strictly  pit  water  dis- 
charqed into  natural 
drainaqe 

WY0022519 

Carter  Oil  Company 
Gillette,  Wyominq 

L.  Powder 
River 

Pit  water 

WY0023852 

Tesoro  Petroleum  Corp. 
Oil  separation, 
aeration,  holdinq 
ponds  (4). 

Cambria  Creek 

Refinery-0.159  MGD 
Process  wastewater 
volume  (must  meet 
best  practical 

WY-0001163 

Amax  Coal  Corp. 
Sedimentation  basin 


Wyodak  Resources 
Development  Corp. 


Black  Hills  Power 
and  Light  Company 


Black  Hills  Power 
and  Liaht  Company 


Teton  Drilling 


Cabal lo  Creek 


Donkey  Creek 


Donkey  Creek 


Poison  Creek 


Tributary  of 
Box  Creek 


treatment  by  7/1/75 

Coal  Mine-0.660  MGD 
Pit  Dewaterinq 
No  compliance 
schedule  required 

Coal   Mine-0.179  MGD 
Pit  Dewaterinq 
No  compliance 
schedule  required 

Power-0.90n  MGD 
Process  water 
No  compliance 

Process  water 
No  compliance 
schedule  required 

Uranium  pit  water 
No  discharqe  at 
this  time 


WY-0003514 


WY-0001 261 


WY -0001 384 


WY-0001 376 


WY-0023531 
*NPI 


Kerr-McGee  Coal 
Company 


Rocky  Mountain 
Energy  Corp. 


Sunco 


Exxon-Hi qhland 
Uranlun 

Arco-Black  Thunder 
Mine 


N.  Pronq, 
Little 
Thunder  Creek 

Bear  Creek 


Belle  Fourche 
River 


Box  Or. 


Coal  pit  water 

Uranium  pit  water 
No  discharqe  at 
this  time 

Coal  pit  water 
Dewaterinq  wells 


Little  Coal  pit  water 

Thunder  Creek 


WY-0023531 
NPI 


WY-0023892 
NPI 


WY -0023761 
NPI 


WY-0020796 
WY-00202491 


*NPI  =  No  Permit  Issued 


a/  Wyoming  Department  of  Environmental   Quality,  June  1975, 
Water  Quality  Management  Plan  for  Northeast  Wyoming. 
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According  to  the  Water  Quality  Management  Plan  there  are  124  oil  well 
treaters   in  the  study  area.     For  the  State  as  a  whole  forty-two  percent  of  the 
oil   treater  facilities  monitored  did  not  comply  with  the  oil   and  grease  limita- 
tion specified  in  Wyoming's   Produced  Water  Criteria.     Approximately  ninety-five 
percent  of  the  oil   treater  discharges  have  the  facility  capability  to  meet  the 
Produced  Water  Criteria  limits;  most  of  the  effluent  limitation  violations  docu- 
mented are  the  results  of  improper  operation  and  maintenance  of  these  facilities. 

Sedimentation  and  salinity  are  major  pollutants  on  the  main  stem  of  the 
Powder  River.     Soil  erosion   is  a  problem  due  to  the  nature  of  the  basin's  soils 
and  sparse  vegetative  cover.     Therefore,  sediment  deposition  would  be  a  signi- 
ficant problem  for  any  potential    reservoir  project  in  the  area. 

Segments  of  the  Powder  River  are  classified  as  problem  areas  because  of 
high  salt  concentrations  below  the  confluence  of  Salt  Creek,  which  is  a  major 
source  of  salinity  loading  in  the  River.     Salt  Creek  is  a  Class   III   (intermit- 
tent) stream  that  consists  mainly  of  wastewater  from  oil   field  operations.     In 
addition,  the  South  Fork  Powder  River  is  a  diffuse  source  of  salt  loading  in  the 
Powder  River;  however,  the  effect  is  marginal  when  compared  with  the  Salt  Creek 
contribution.     As  shown   in  Table  11-32,  Salt  Creek  added  47%  of  the  salinity 
recorded  in  the  Powder  River  at  Sussex  during  water  year  1976.     Since  most  of 
the  oil   treaters  on  Salt  Creek  currently  are  in  compliance  with  NPDES  limits, 
it   is   unlikely  that  salinity  loading  on  the  Powder  River  will   decrease   in  the 
near  future. 

Because  of  the  previously  mentioned  natural   condition  and  the  existing  cul- 
tural/economic practices   in  the  area,  non-point  source  pollution   is  a  significant 
water  quality  problem.     Assessing  the  scope  of  non-point  problems  and  determining 
mamagement/solution  is  one  of  the  major  tasks  of  the  ongoing  Powder  River  208 
program.     A  preliminary  assessment  of  non-point  source  water  quality  problems   is 
given  in  Table  11-33. 
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a/ 


Table  11-32  Salt  Loadir 

ig  In  The  Powder 

River  During  Water  Y 

ear 

1976 

Sornpling  Station 

iniAL   DISSOLVED 
SOLIDS   (mq/1) 

TOTAL  DISSOLVED 
RANGE   (mq/1) 

SOLIDS 

TOTAL  DISSOLVED 
SOLIDS   (TONS/DAY) 

Powder  River  at  Kaycee 

877 

260-2180 

217 

Sourth  Fork  Powder  River 
at  Kaycee 

2536 

1400-4410 

310 

Salt  Creek-Sussex 

4615 

1830-5660 

401 

Powder  River-Sussex 

1684 

475-4340 

848 

Table  11-33  Powder  River  Basin 
208  Non-Point  Source  Assessment  of  Water  Quality  Problems 


PROBLEM 


Fecal  Conforms 


LOCATION 


SOURCE 


Suspended  Sediments 

jspended  Se 
Turbidity 

Suspended  Sediments 

Turbidity 


Little  Goose  Creek,  Goose 
Creek  between  Sheridan  and 
the  Big  Horn  Mine 


Prairie  Doq  Creek 


Suspended  Sediments  ft  ^   Middle  Fork  Powder  River 

'  above  Kaycee,  Beaver  Creek, 
and  Red  Fork  Powder  River 


South  Fork  Powder  River, 
mainstem  Powder  River 


Crazy  Woman  Creek 


Sewaqe  seepaqe  from  sep- 
tic tanks  R  packaae 
plants;   "straight  shots"; 
range  runoff  from  live- 
stock grazing  areas. 

Agricultural   runoff. 

Natural   erosion. 


Natural   erosion,  aqricuV 
tural   runoff. 

Natural  erosion  and/or 
aqri cultural   runoff. 


a/  Wyoming  Department  of  Environmental  Quality  305(B)   Report  for  Water  Year  1976, 
Draft 


Water  quality  conditions  and  effects  vary  considerably  between  sub-basins 
in   the  area.     Tables   11-34  to  11-36  show  concentrations  of  chemicals   in  the 
water  at  various  sample  stations. 
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Table  11-34  Belle  Fourche  River  at  Wyoming  -  South  Dakota  Line 
Historical   Concentration  and  Predicted  Concentration 
Predicted  Concentration  Based  on  1975  Flow  Depletions 
Salt  Balance  Assumed 


1969  •    1970* 

1970  •    IV71 

1971  .  1972 
197J  .  1973 
197]  -    197* 

Prtdlctid  vtltMi 


SSL 

1310 
1630 
788 

UIO 

1S38 


SQSj. 


1630 
16  SO 
1420 
1620 
1270 

1S18 


1700 
1690 
2070 
2080 
1610 

1595 


TOTAI.  DISSniVED  SOLIDS  »i/l 


2170 
2290 
1960 
1000 
2160 

1606 


1510 
1050 
1590 
1650 
1260 

1561 


634 
1190 
956 


955 
428 
1320 
702 
760 

419 


836 
1000 
821 
720 
1100 

<4I9 


JWt 


864 
877 
933 
(20 
1400 

841 


1260 
1490 
1210 
863 
890 

1127 


AUG. 


1120 
92J 
775 


1900 
91) 
ISIO 
1270 
1200 

1421 


1969  -  1970* 

98 

1970  .  1971 

110 

1971  -  1972 

IS 

1972  -  197) 

1973  •  1974 

92 

•die cad  V*lu«« 

105 

124 

SODIUM 

"Hi 

1 
72 

99 

68 

69 

91 

140 

S2 

17 

110 

110 

82 

(S 

(7 

120 

78 

»J 

(7 

42 

lit 

88 


It 

110 


1969  .  1970* 

1970  .  1971 

1971  .  1972 

1972  .  1973 
197)  -  1974 

rrcdlctfd  Vtluaa 


22) 
260 
110 

230 

25) 


298 
290 
240 
260 
220 


294  • 

300 

)70 

)6a 

260 


}60 
410 
410 
160 
370 


CALCIUM  B^/l 


274 
190 
280 
300 
230 


210 
170 


156. 
88 

220 
120 
1)0 


14) 
180 
130 
130 
190 


14  5 
140 
140 
100 
21S 


213 
230 


130 
130 


190 
140 


14t 
1)0 
240 
200 
170 


1969  -  1970* 

1970  -  1971 

1971  .  1972 

1972  .  1973 
197)  .  1974 

Vrcdtctad  Value* 


22 

20 

75 

110 

85 

120 

MACHESI11M  ■»/! 


77 


59 


55 

to 

42 

it 

34 

t) 

5J 

71 

SUlFAte  M/l 

1969  -  1970» 

1970  -  1971 

981 

200 

1130 
220 

1130 
240 

1350 

96  5 
260 

722 

600 
2  70 
830 
410 
440 

502 

522 

843 

507 

690 

1971  .  1972 

520 

920 

1300 

1200 

340 
730 
570 

480 
390 
660 

100 

94 

.. 

110 

1972  -  1973 
197)  .  1974 

910 

1000 
790 

1300 
1000 

640 
1300 

1000 
770 

■   340 
900 

770 
500 
550 

720 
560 
430 

970 
800 
740 

Pradlcttd  Valuaa 

954 

941 

991 

998 

968 

681 

22b 

<500 

501 

o8o 

695 

877 

•CoBpoiU.  S.«pU 

Table  11-35  Powder  River  At  Arvada,  Wyoming 
Historical   Concentration  and  Predicted  Concentration 
Predicted  Concentration  Based  on  1975  Flow  Depletions 
Salt  Balance  Assumed 


strt. 


1970  -  1971 

1971  -  1972 

1972  -  197) 

1973  •  1974 

Fradlctad  Valuaa 


2120 
2070 
1620 
1740 

1865 


1970 
1820 
1700 
1880 

1843 


2260 
1830 


2010 
2010 
1590 
2950 

1873 


2060  1110 
1600  1640 
1770 


17  50 
1760 


2060 
1718 


1130 
1270 
1418 


1130 
1580 
1066 


1510 

1470 
2600 
3270 

1674 


2350 
2240 
2550 


1710 
17)0 
)1)0 
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Table  11-35  continued: 


SOD  I  I'M  Bt/l 

1970  .    1971 

1971  -    1»72 

1972  -    1<I73 
197J  -    ttlU 

4tO 
430 
310 
J40     • 

380 
345 
340 
400 

340 

470 
370 

390 
410 
330 
680 

410 
350 
380 

190 
310 

320 
360 

315 

230 
250 
225 

180 
32> 

300 
360 
520 
788 

460 
400 
350 

300 
SIO 
730 

rr*dlcc<d  v>lu«* 

J67 

361 

367 

369 

369 

344 

332 

286 

149 

315 

371 

177 

CAl,CIW  pg/l 

1970  -    1971 

1971  -    1172 

1972  .    l'<71 

1973  -    1974 

150 
150 
150 
120 

175 
155 
140 
130 

190 

200 
ISO 

180 
170 
140 
210 

ISO 
140 
190 

120 
140 
130 

170 
160 

■        202 

100 
110 
200 

120 
88 
133 

140 
140 
190 
167 

180 
220 
280 

170 
200 

IM 

Prcdlctol  Valua* 

159 

158 

159 

160 

160 
(MGNESIUM 

155 
■r/1 

152 

143 

160 

149 

160 

1*2 

1970  -  l'*71 

1971  .  1972 

1972  -  1973 

1973  -  1974 


to 

42 
Ul 


1975  DipledoD  Flew*  c.f.t. 
Prcdlcod  Valuat       64 


Sm.PATE 

•8/1 

1970  -    1971 

900 

855< 

840 

780 

.. 

' 

*".     830 

490 

„ 

720 

„ 

.. 

1971   -    1972 

910 

840 

780 

820 

880 

590 

820 

640 

590 

700 

1300 

MO 

1972   -    1973 

790 

750 

910 

630 

570 

830 

130.1 

.. 

380 

1300 

1200 

900 

197J   .    1974 

820 

850 

790 

1100 

720 

690 

1300 

750 

IMIO 

1500 

1400 

Pr<dlcc«d  Valuta 

870 

862 

870 

874 

873 

838 

822 

758 

566 

798 

87i 

H5 

1971  -  1972 

1972  -  1973 

1973  -  1974 

Predicted  Vilu 


1971  -  1972 

1972  .  1973 

1973  -  1974 

Predicted  Valu 


Table  11-36  Cheyenne  River  at  Edgemont,  South  Dakota 

Historical  Concentration  and  Predicted  Concentration 

Predicted  Concentration  Based  on  1975  Flow  Depletions 

Salt  Balance  Assumed 


3780  3300 
3280  4440 
1270      3170 


DtC. 

JAN. 

FEB, 

MAR. 

APR. 

flAl 

jm 

TOTAL 

DISSOLVED  SOLIDS. 

JHU 

3880 
4460 
3490 

4280 
3460 
1350 

5440 
2520 
1230 

1330 
3110 
2740 

3860 
2370 

4200 
1990 
3360 

1740 
4790 

3139 

3139 

31J9 

SODIUM 

3139 

M/l 

3139 

3139 

3139 

570 
490 

530 
290 
200 

300 
200 

410 
440 

56r 
460 

300 
620 

270 
890 

1971  -  1972 

1972  -  1973 

1973  -  1974 

Predicted  Velu 


CALCIUM  m«/l 


410 

310 

-- 

180 

200 

290 

1971  -  1972 

1972  -  1973 

1973  -  1974 

Predicted  Velu 


MACNESIMM  m/I 
^20  Ji 


1971  -  1972 

1972  -  1973 

1973  -  1974 

PcedUtad  Valuw 


1700 
1600 
670 


1600 
2200 
1700 


2100 
2200 
1800 


2200 
1800 
710 


2400  730 
1400  1300 
620      1400 


1700     2400 

1000       960 
1300     1900      2600 
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Groundwater  Quality 

Chemical  quality  of  ground  water  in  the  shallow  sandstone  aquifers  and 
alluvial   aquifers  along  major  streams   ranges  from  about  1,000  mg/1   (milligrams 
per  liter)   to  about  5,000  mg/1   of  dissolved  solids.     This  range  appears  to  be 
characteristic  of  shallow  bedrock  and  alluvial   aquifers,  with  no  apparent  pat- 
tern of  greater  concentrations  with   increased  depth  in  existing  wells.     As   in- 
dicated previously,  however,  most  existing  wells  that  have  been  sampled  are  re- 
latively shallow;  and  it  is   likely  that  sampling  from  deeper  aquifers  might  in- 
dicate increasing  concentration  with  depth. 

Most  of  the  ground  water  in  the  Northern  Great  Plains  Area  is  of  marginal 
or  unsuitable  chemical   quality  for  human  consumption  and  many  industrial   pro- 
cesses.     Its   use  for  some  energy  conversion  processes  and  related  M  &  I   pur- 
poses would  require  treatment.     Available  analytical  data  indicate  a  range  of 
about  1,000-5,000  mg/1   dissolved  solids   in  water  from  the  shallow  aquifers  and 
about  1,000-2,000  mg/1   from  the  Madison  and  associated  aquifers   in  some  parts  of 
the  area. 

Removal   of  overburden  for  mining  and  its   replacement  in  the  mined  out  areas 
for  land  reclamation  will  expose  additional   minerals  to  oxidation  and  solution, 
with  possible  deterioration  of  groundwater  quality.     This  effect  could  appear 
subsequently  in  nearby  streams,  as  water  infiltrates  through  the  spoils  materials 
into  shallow  aquifers  and  ultimately  as   groundwater  discharges   into  streams. 
Currently,  only  about  27,000  acre-feet  of  groundwater  is  beneficially  consumed 
annually  by  man's  activities   in  the  area. 

As  with  most  areally  extensive  aquifers,  the  chemical   quality  of  water  in 
the  Madison  is   variable,  but  it  is  surprisingly  good  locally  considering  the 
depth  to  the  aquifer.     Generally,  however,  the  quality  is   fair  at  best,  and  poor 
in  many  cases,  with  quality  deteriorating  towards  the  center  of  geologic  basins. 
Dissolved  solids  content  ranges  from  less  than   1,000  mg/1   near  the  Black  Hills 
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to  about  3,000  mg/1   in  some  areas  near  the  Montana  State  line.     This  quality 
range  represents  sampling  from  a  limited  number  of  wells   in  widely  separated 
areas,  and  should  not  be  considered  as   representative  either  areally  or  in  terms 
of  the  aquifers   depth.     As  with  well  yields,  reliable  data  now  available  are  not 
adequate  for  a  general  water-quality  appraisal   throughout  the  area.     The  general 
distribution  of  water  quality  in  the  Madison  is  shown  in  Figure   11-11. 


Figure  11-11   Preliminary  Map  Showing  Dissolved  Solids   In  Water  In  The  Madison 
Limestone  and  Equivalent  Rocks   In  The  Powder  River  Basin  And  Adjacent  Areas 


Hajof  fault  in  or  ftear  outcrop  of 
ttedisoft  LimOMtone  and  tquivol^nt 
fOC»3. 


Lif>»ofoguot  <fissof*etf-sot'ds 

tonetnleotion  of  wotfr  in  th§ 

ttQdiiOn  Ltmtstonf  ond 

equivalent  roct$ 

Oastted  mtitrg  eppfo*itnaf9if 

located    Inttrwal  SOO  and 

tOOO  mitigrami  per  liter 
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CHAPTER  III 

SOCIO-ECONOMIC  CHARACTERISTICS 

Population 

Northeast  Wyoming  is  rather  sparsely  populated  except  for  a  few  population 
centers  which  lie  along  the  Burlington-Northern  Railroad,   Interstate  Highway  90, 
and  the  State  and  Federal  highways. 

During  the  period  1940  to  1970  there  was  population  growth  in  Campbell, 
Johnson,   and  Weston  Counties.    (Table  III-l)     The  growth  shown  in  this  table  for 
Natrona  County  occurred  outside  the  Area,  mainly  in  Casper.     Between  1940  and 
1970  Campbell   County  had  a  net  in-migration  of  4,160  people  and  was  the  only 
county  in  Northeast  Wyoming  with  a  positive  net  migration  for  the  period.     From 
1940  to  1970  the  farm  population  has  declined  in  every  county  in  the  area, 

The  census  figures   in  Table  III-l   show  a  1970  total   population  of  107,514 

people  in  the  counties  which  are  within  the  Study  Area.     Adjusting  this  figure 

Table   III-l     Population  Trends  of  Counties  Wholly  or  Partially 
Within  Northeast  Wyoming 


County 


1940   1950   1960   1970 


1975 


Net  Changes 
1940-1970         1940-1975  1970-1975 

(Approximate)   (Approximate) 


Campbell 

6 

048 

Converse 

6 

631 

Crook 

5 

463 

Johnson 

4 

980 

Natrona 

23 

858 

Niobara 

5 

988 

Sheridan 

19 

255 

Weston 

4 

958 

4,839  5,861  12,957  17,500 

5,933  6,366  5,938  9,100 

4,738  4,691  4,535  4.900 

4,707  5,475  5,737  6,650 

23,858        31,437  49,623  51,264  61,960 

4,701        3,750  2,924  2,900 

19,255        20,185  18,989  17,852  20,800 

6,733        7,929  6,307  6,200 


6,909 

11,450 

4.540 

-693 

2.470 

3,160 

-928 

-560 

365 

757 

1,670 

1,060 

28,406 

38,100 

10.700 

-3,064 

-3,090 

-20 

-1,403 

1,545 

2.950 

1,349 

1,240 

-100 

31,333 

52,825 

22,655 

Northeast  Wyo.       77,i8i      83,273     102,684  107,514  130,010 

Source:   U.   S.    Bureau  of  the  Census  and  Wyoming  Department  of  Health  and  Social  Services,   for   1940-1970. 
Figures,  Ad  Hoc  Populatibn  ,  Employment  and  Income  Work  Group  for  1975  data. 
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Table  III-2     Population  of  Urban  Centers  of 
1,000  or  More  People  -  1960  and  1970 
Northeast  Wyoming 


City 

Population 

1960  a/ 

:     19703/ 

Buffalo 

2.907 

3,394 

Casper 

38,930 

39,361 

Douglas 

2,822 

2.677 

Gillette 

3,580 

7.194 

Glenrock 

1,584 

1,515 

Lusk 

1,890 

1,495 

Mills 

1.477 

1,724 

Mountain  View 

1,721 

1,641 

Newcastle 

4.345 

3,432 

Paradise  Valley 

- 

1.764 

Sheridan 

11,651 

10,856 

Sundance 

908 

1,056 

Upton 

987 

1,224 

a/  Source  is  U.S.  Bureau  of  Census,  Census  of 
Population  for  1960  and  1970. 


to  include  only  population  within 
the  Yellowstone  and  Cheyenne  River 
basins   gives  an  estimate  of  approxi- 
mately 50,100  people.     This  is 
about  15.1   percent  of  the  1970 
Wyoming  population  of  332,416  peo- 
ple.    About  49.7  percent  (24,876) 
of  the  1970  population  in  the  ba- 
sins lived  in  Sheridan,  Buffalo, 
Gillette,  and  Newcastle.     Table 
III-2  shows  population  figures  for 
major  towns  in  the  area.     Table 
III-3  shows  the  urban-rural   rela- 
tionships. 


Table  III-3  Rural   and  Urban  Population,  1960  and  1970" 
Northeast  Wyoming 


a/ 


Nc 

jrtheast  Wvominq 

State  of 

Wyomi  ng 

Sector 

1960 

:             1970 

:               1960 

1970 

No.       : 

i 

:     No.        : 

i 

No. 

:       1 

No.       : 

% 

Urban  ^ 

64,235 

62.6 

71,946 

66.9 

187,551 

56.8 

200,877 

60.4 

Rural 

38,449 

37.4 

35,568 

33.1 

142,515 

43.2 

131,539 

39.6 

Fa  rm^— ' 

11,945 

11.6 

10,612 

9.9 

43,046 

13.0 

35,096 

10.6 

Nonfarm  ^ 

26,504 

25.8 

24,956 

23.2 

99,469 

30.1 

96,443 

29.0 

Total  Population 

102,684 

100.0 

107,514 

100.0 

330,066 

100.0 

332,416 

100.0 

^/  Based  on  "Current  and  Projected  Population,  Income  and  Earnings",  Report  of  Ad  Hoc 

Work  Group  on  Projections,  Yellowstone  River  Basin  and  Adjacent  Coal  Area  Level 
B  Study. 

b/  Urban  inhabitants  are  defined  as  persons  living  in  places  of  2,500  inhabitants  or 


more. 


c/  Rural  farm  inhabitants  are  defined  as  persons  living  on  10  or  more  acres  with  farm 

sales  of  $50  or  more  in  the  preceding  calendar  year  or  on  places  of  less  than  10 

acres  with  farm  product  sales  of  $250  or  more  in  the  preceding  calendar  year. 

d/  Rural  nonfarm  are  persons  not  meeting  the  urban  or  rural   farm  definitions. 
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Educational  Attainment 

People  accumulate  knowledge  in  various  ways.  One  of  the  more  common  mea- 
sures of  knowledge  accumulation  is  the  level  of  formal  education  attained  by  a 
group  of  people.  Table  III-4  shows  the  distribution  of  educational  levels  for 
the  study  area,  Wyoming,  and  the  United  States.  The  levels  of  education  attained 
by  the  people  in  the  study  area  compare  s/ery   favorably  to  those  in  the  State  of 
Wyoming.  In  general,  the  educational  attainment  in  the  State  and  the  area 
is  somewhat  higher  than  the  United  States.  For  example,  over  27  percent  of 
those  25  years  of  age  and  older  have  at  least  some  college  education  in  the 
area.  In  the  U.S.,  only  a  little  over  21  percent  of  those  25  years  of  age  and 
older  have  some  college  education. 

Table  1 1 1-4    Years  of  School  Completed  by  Persons 
25  Years  of  Age  and  Older  -  1970  £/ 
Northeast  Wyoming 


Northeast 

Wyoming 

[     United 
:  states 

Urban 

Level 

Wyoming  ; 

United 
States 

(No.) 

(%) 

{%) 

(%) 

(%) 

(%) 

Elementary 

0  to  8  years 

3,795 

6.5 

7.7 

15.5 

7.7 

14.2 

8  years 

7,472 

13.0 

12.4 

12.7 

10.7 

11.4 

High  School 

Less  than  4  years 

9,709 

16.9 

17.1 

19.4 

15.7 

19.2 

4  years 

20,927 

36.3 

36.2 

31.1 

35.7 

31.6 

College 

Less  than  4  years 

9,424 

16.4 

14.8 

10.6 

15.9 

11.5 

4  years  or  more 

6,275 

10.9 

11.8 

10.7 

14.3 

12.1 

a/     U.S.  Census  of  Population,  1970,  "General  Social  and  Economic  Characteristics", 
Table  120. 
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The  counties  within  the  area  in  general  have  an  adequate  education  system. 
The  average  student-to-teacher  ratio  is  18.5  to  1  and  no  school  is  on  double 
session.  Counties  had  a  higher  assessed  valuation  and  higher  effective  expendi- 
ture per  pupil  in  average  daily  attendance  than  the  State  averages  for  the  1972- 
1973  school  year. 

As  the  population  within  a  coal -development  area  grows,  it  requires  more 
classrooms,  trailers,  supplies,  administrative  offices,  staff,  and  more  busing 
services  in  order  to  meet  its  preschool,  elementary  school,  high  school,  and 
higher-education  needs.  Families  living  in  trailer  parks,  whose  number  generally 
is  substantial  in  construction  areas,  may  need  preschool  or  day  care  facilities 
since  there  is  little  room  around  their  mobile  homes  where  their  children  can 
play.  Most  newly  settled  families  having  children  require  elementary  school  and 
high  school  facilities,  but  show  much  less  need  for  college  and  university  accom- 
modations. 

The  problems  of  developing  and  maintaining  educational  facilities  to  serve 
an  expanding  population  in  Northeast  Wyoming  will  undoubtedly  be  significant  in 
the  years  ahead.  Most  communities  are  aware  of  the  problems  and  are  taking  steps 
to  meet  them.  There  is  no  apparent  reason  to  believe  that  the  cities  and  counties 
in  the  area  will  not  be  able  to  continue  to  provide  the  high  quality  of  educa- 
tional opportunities  that  has  existed  in  the  past. 

Age  Distribution 

Knowledge  of  the  age  of  people  in  an  area  can  be  useful  information.  Ser- 
vice and  recreational  needs  vary  among  people  by  age  groups.  Certain  age  groups 
are  also  more  likely  to  be  participants  in  the  labor  force.  The  general  atti- 
tudes of  an  area  can  also  be  influenced  by  age. 

The  change  in  the  age  distribution  in  the  area  from  1960  to  1970  as  shown 
in  Table  III-5  follows  the  same  trend  as  for  the  State  and  the  U.S.  This  trend 
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is  that  there  are  fewer  in  the  under- 18  year  category  and  more  in  the  65  years 
and  older  category.  The  area,  however,  tends  to  be  somewhat  younger  than  the 
U.S.  There  are  a  larger  percentage  in  the  area  under  18  years  of  age  than  there 
are  in  either  the  State  of  Wyoming  or  the  U.S.  altogether.  The  important  point 
here  is  that  planning  that  is  age  specific  could  be  erroneous  if  one  looked  at 
only  U.S.  or  State  averages. 


Table  III-5  General  Age  Distribution  of  Inhabitants 

in  Northeast  Wyoming,  Wyoming 

and  the  United  Statesa/ 


Level 

Northeast 

Wyomin 

g 

United 

States 

1960   : 

1970 

:   1960   : 

1970 

1960 

:  1970 

(Percent) 

Under  18  years 

38.3 

36.3 

38.6 

36.2 

35.9 

34.3 

18  to  64  years 

52.9 

54.2 

53.6 

54.7 

55.1 

55.8 

65  years  and  older 

8.8 

9.5 

7.8 

9.1 

9.0 

9.9 

Median  age  (years) 

28.8 

28.7 

27.3 

27.1 

29.5 

28.3 

a_/  U.S.  Bureau  of  Census,  Census  of  Population  for  1960  and  1970. 


Income  and  Income  Distribution  for  Families 
Society  has  tended  to  be  geared  to  the  idea  that  "more"  means  "better." 
Consequently,  an  individual's  income  has  been  viewed  as  one  of  the  major  de- 
terminants of  how  "well  off"  that  individual  is.  There  are  indications,  however, 
that  more  does  not  necessarily  mean  better  to  many  people.  Many  elements  must 
be  considered  in  determining  whether  or  not  one  group  is  "better  off"  than  an- 
other. Unfortunately,  methods  for  expressing  some  of  these  other  items,  in  a 
common  denominator  does  not  exist-  e.g.,  a  preference  for  living  in  a  small  town 
versus  a  large  city.  On  the  other  hand,  information  concerning  income  levels  is 
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readily  available.  The  point  is  that  income  data  must  be  viewed  in  its  proper 
perspective,  as  only  one  element  of  many  that  give  insight  into  an  area's  overall 
wel 1-being. 

The  distribution  of  families  by  income  class  and  the  average  and  median  in- 
comes are  shown  in  Table  III-6.  Several  things  can  be  learned  from  this  table. 
First  of  all,  the  average  income  of  area  families  is  higher  than  for  the  State 
or  the  U.S.  This  is  a  recent  switch,  influenced  by  the  advent  of  energy  develop- 
ments in  the  area.  As  can  be  observed  in  Table  III-6,  the  average  income  in  the 
U.S.  for  the  rural  families  is  quite  a  bit  lower  than  for  urban  families. 

Table  III-6  shows  that  the  income  in  the  area,  the  State  or  the  Nation  is 
not  uniformly  distributed.  Also,  one  can  observe  that  there  tend  to  be  fewer 
numbers  of  people  receiving  greater  than  the  average  income  than  there  are  re- 
ceiving less.  The  average  is  pulled  up  by  the  few  people  who  are  earning  very 

a/ 
large  incomes.  Because  of  that  problem  with  an  average  the  median   income  is 

sometimes  more  useful.  In  1970,  the  median  income  for  families  in  Northeast 
Wyoming  was  greater  than  in  the  state  or  the  nation. 

The  fact  that  the  incomes  are  not  uniformly  distributed  may  be  an  in- 
creasingly touchy  problem  in  Northeast  Wyoming.  Hiring  of  local  people  to  the 
extent  practicable  for  the  relatively  high-paying  industrial  jobs  will  help  to 
keep  local  incomes  more  uniform,  since  it  is  usually  the  lower-income  residents 
that  are  available  for  new  employment.  Secondarily,  the  anticipated  competition 
for  available  manpower  will  tend  to  raise  the  lower  end  of  the  income  spectrum 
more  than  it  will  the  higher  end,  thus  providing  more  uniformity  in  income  levels, 


a/  The  median  is  the  level  at  which  there  are  the  same  number  earning  more  as 
there  are  earning  less. 
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Table  III-6     Income  and  Income  Distributi 
of  Families  in  Northeast  Wyoming 
and  the  United  States  -  1970a/ 


on 


Family 

Northeast 

Wyomi  ng 

United 

States 

Yearly. 

:  Total 

Urban 

:   Rural 
:  Nonfann 

:  Rural 

Incomeb/ 

All  Families 

•  All  Families 

;  Farm 

(Dollars ) 

(  Percent) 

Less  than  2,000 

4.6 

4.9 

5.9 

4.9 

8.1 

10.4 

2,000  to  3,999 

9.2 

9.6 

9.3 

8.1 

11.9 

14.8 

4,000  to  5,999 

10.3 

12.3 

10.8 

9.8 

13.0 

15.3 

6,000  to  7,999 

14.2 

15.0 

12.8 

12.1 

15.1 

14.3 

8,000  to  9,999 

14.4 

15.9 

13.9 

13.6 

14.9 

12.6 

10,000  to  14,999 

28.2 

26.6 

26.6 

28.0 

23.8 

19.2 

15,000  to  24,999 

15.3 

12.4 

16.0 

18.0 

10.7 

9.9 

25,000  and  over 

4.0 

3.3 

4.5 

5.3 

2.6 

3.3 

Average  Income  ($) 

10,878 

10,127 

10,799 

11.674 

9,251 

8,795 

Median  Income  ($) 

9,614 

8,943 

9,590 

10,196 

8,248 

7,296 

a/    Source  is  U.S.  Bureau  of  Census  -  1970,  "General  Social   and  Economic  Characteristics". 
F/     Income  is  the  sum  of  wages  or  salary  income,  nonfarm  net  self -employment  income,  farm  net  self- 
employment  income.  Social   Security  or  railroad  retirement,  welfare  Income,  and  all   "other"  income 
which  includes  income  from  interest,  dividends,  rentals,  public  and  private  pensions,  etc. 


Earnings  by  Sector  and  Per  Capita  Personal    Income 
Certain  sectors  of  an  economy  are  considered  to  be  basic  to  the  economy 
while  others  are  nonbasic.     Basic  sectors  are  those  whose  output  exceeds  local 
needs  and  therefore  results  in  exports  to  areas  outside  the  local   economy. 
The  nonbasic  sectors  depend  on  new  income  generated  by  the  basic  sectors  for 
their  output.     The  nature  of  the  local   sectors,  the  local   economy,  and  other 
information  provides  a  reasonable  indication  of  basic  and  nonbasic  sectors. 

Examination  of  Tables  1 1 1-7  and  1 1 1-8  provides  some  useful   insights  into 

a/ 
the  area  economy.      For  each  of  the  five  years  shown,  mining     is  the  most  im- 
portant of  the  basic  sectors.     The  mining  sector,  which  includes  oil,  gas,  and 


a/  Earnings  are  the  sum  of  wages  and  salaries,  other  labor  income  and  proprietor's 
incomes  in  each  industry  (U.S.  Water  Resources  Council,  1972  OBERS  Projections, 
Series  E,  Population,  Vol.    1,  P-21).     These  are  estimated  by  place  of  work. 
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Table  III-7  Personal    Income  and  Earnings  by  Sector,   1970-1974 
Northeast  Wyoming  a/ 


Sector 

1970 

1971 

1972 

1973 

1974 

Total  Personal  Incoine  ^1975  $" 

,000) 

588,058 

573,824 

610,566 

649,501 

548,204 

Per  Capita  Income  (1975  S) 

5,451 

5,254 

5,523 

5,926 

5,935 

Per  Capita  Income  Relative  (U 

S.  =  1) 

1.02 

.97 

.99 

.99 

1.02 

Total  Earninqs 

452,833 

426,682 

458,050 

489,055 

486,788 

Farm 

47,826 

35,777 

48,355 

49,580 

16,785 

Mining 

66,523 

50,051 

50,057 

55,684 

86,119 

Contract  Construction 

40,988 

42,569 

44,808 

49,834 

55,284 

Manufacturing 

31,773 

33,997 

32,839 

36,880 

33,850 

Trans.,  Comm.  &  Puolic  Utili 

ties 

35,175 

35,133 

35,863 

41,451 

41,369 

Wholesale  &  Retail  Trade 

74,264 

74,578 

74,924 

79,100 

85,565 

Finance,  Ins.  &  Real  Estate 

14,542 

15,338 

15,339 

16,397 

17,163 

Services 

55,514 

52,013 

48,278 

53,024 

57,354 

Federal  Civilian  Government 

19,722 

20,400 

20,526 

21,169 

20,479 

State  fi  Local  Government 

46,655 

48,653 

53,505 

56,514 

53,549 

Armed  Forces 

2,558 

3,579 

3,519 

3,341 

3,072 

Other  &  Unaccountea  For  b/ 

15,282 

13,594 

20,027 

15,991 

15,188 

3/  U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis,  Regional  Economics  Information  System, 
September  11,  1976. 

b./  Due  to  disclosure  problems,  earnings  for  some  sectors  for  some  counties  could  not  be  included 
in  the  proper  sector,  but  it  is  included  in  the  total.  Consequently,  some  of  these  earninqs  belong 
to  one  or  more  of  the  other  sectors  but  there  is  no  way  of  knowing  which  sector  and  how  much. 


coal  extraction,  is  followed  by  agriculture  in  most  years.     The  figures  shown   in 
Table  III-7  are  in  constant  1975  dollars  which  means   that  the  figures  have  been 
increased  to  reflect  the  general   inflation  level  of  1975.     The  increase  in  total 
earnings  from  1970  to  1974,  therefore,  is  due  to  growth  mainly  in  real  output 
of  the  economy  rather  than  just  general   inflation.     Some  of  the  year-to-year 
fluctuation  is  caused  by  price  changes,  which  often  occur  for  reasons  other  than 
inflation.     Consequently,   if  agricultural   prices  go  up  due  to  demand  and  supply 
changes,   those  adjustments  are   likely  to  be  reflected  in  the  constant  dollar  fi- 
gures of  Table  1 1 1-7.      It  appears  that  the  farm  sector  and  the  mining  sector  are 
not  impacted  by  the  same  sorts  of  changes  that  affect  the  earnings.     Consequently, 
the  two  sectors  together  tend  to  lend  an  element  of  stabilization  to  the  area 
economy  as  can  be  observed  in  the  five  years  of  data  in  the  table.     Because  of 
this  stability,  total  earnings  does  not  fluctuate  as  wildly  in  this  study  area 
as  it  does  in  other  study  areas  such  as  the  North  Dakota  Tributaries. 
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Per  capital   personal   income  has  grown  rather  steadily  over  the  five-year 
period  shown,  and  has  kept  wery  close  to  national   averages.     When  the  two  ba- 
sic sectors  do  happen  to  move  in  the  same  direction  the  effect  is  not  only  re- 
flected in  total   earnings  but  also  in  the  per  capita  income  figures.     This 
latter  effect  can  be  observed  by  examining  the  data  in  Table  III-7  for  1971. 

Employment 
Another  way  of  viewing  the  importance  of  various  sectors  is  to  look  at 
employment.     Employment  numbers  provide  a  picture  of  the  various  sectors  that 
can  be  different  from  the  picture  provided  by  earnings.     Employment  data  are 
shown  in  Table  II 1-8. 


Table   III-8     Employment  by  Type  and  Broad  Industrial  Sources,   Full 
and  Part-Time  Wage  and  Salary  Employment  Plus  Number  of  Proprietors, 
Northeast  Wyoming  a/ 


Northeast  Wyoming 

1970 

1971 

1972 

1973 

;   1974 

Total  Employment 

47,950 

48.268 

48,728 

51.384 

53.944 

Number  of  Proprietors 

8,148 

8,269 

8.463 

8,414 

8.430 

Farm  Proprietors 

2,954 

2.897 

2.865 

2,832 

2,832 

Nonfarm  Proprietors 

5,184 

5,372 

5,598 

5,582 

5,598 

Wage  and  Salary  Employment 

39.812 

39,999 

40,265 

42,970 

45.514 

Farm 

1.371 

1,365 

1,369 

1,357 

1.367 

Nonfarm 

38,441 

33.634 

38,896 

41,603 

44.147 

Government 

8.312 

8.625 

8.581 

9,719 

9,340 

Total  Federal 

1.574 

1.555 

1.513 

1,452 

1.536 

Federal  Civilian 

1,557 

1.540 

1,502 

1,439 

1.523 

Military 

17 

15 

11 

13 

13 

State  and  Local 

6.738 

7,070 

7,068 

8,267 

7,804 

Private  Nonfarm 

30.129 

30.009 

30,315 

31,834 

34.807 

Manufacturing 

2,352° 

2.518° 

2,598 

2,751 

2.731° 

Mining 

4.937° 

4.637° 

4.685° 

5,533° 

8,180° 

Construction 

2,635° 

2.772 

2.425° 

2.987 

3,527 

Trans. ,  Comm.  &  Pub.  Util . 

2.852° 

2.728° 

2,672° 

2,712° 

2.937° 

Trade 

8,793 

8,976 

9.044 

9,496 

10,082 

Fin. ,  Ins.  &  Real  Estate 

1.180° 

1,199° 

1.263° 

1,351 

1,705 

Services 

6.099 

6,153 

5,900° 

5,436° 

6.723 

Other 

135° 

71° 

113° 

129° 

88 

a/      Compiled  by  Wyoming  Water  Planning  Program;  data   from  U.S.   Department  of  Commerce,   Bureau 
of  Economic  Analysis   (BEA),   Regional    Economics   Information  System. 

b/     A  "D"   indicates  that  data  for  one  or  more  counties  is  not  included  due  to,  nondisclosure  poli- 
cies of  BEA.     Total    for  private  nonfarm  is  correct. 
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Examination  of  sector  employment  over  time  gives  some  indication  of  each 
sector's  growth.  While  employment  does  not  reflect  output  directly,  it  does 
give  an  indication  of  output  that  is  not  masked  by  price  changes.  One  of  the 
striking  things  about  employment  in  this  planning  area  is  that  the  total  agri- 
cultural employment,  which  includes  farm  proprietors  and  wage  and  salary  employ- 
ment, has  not  changed  a  great  deal  over  the  five-year  period  shown.  This  trend 
is  counter  to  that  exhibited  in  other  planning  areas  of  this  study  which  have 
shown  a  continual  decline  in  agricultural  related  employment.  Only  the  mining 
sector  in  this  area  shows  major  changes  in  employment.  State  and  local  govern- 
ment employment  in  the  area  has  increased  rather  significantly,  undoubtedly 
largely  because  of  the  impact  problems  associated  with  energy-related  activity. 


Unemployment  Rate 

In  recent  years  the  unemployment  rate  in  the  area  has  consistently  been 
lower  than  the  U.S.,  and  the  state  of  Wyoming  (Table  III-9).  In  1975,  the  un- 
employment rate  increased  to  3.5  percent  of  the  labor  force  which  was  still  sub- 
stantially below  the  8.5  percent  national  rate.  In  1975,  the  agricultural  price 

situation  had  deteriorated  from 


Table  III-9  Average  Annual   Unemployment  Rates 
Counties  of  Northeast  Wyoming  Area 
1972  Through   1975  a/ 


County 

1972 

1973 

1974 

:  1975 

Camt)ell 

2.9 

2.7 

2.7 

2.9 

Converse 

3.4 

3.0 

2.7 

2.9 

Crook 

4.7 

2.7 

4.4 

3.0 

Johnson 

3.2 

3.0 

3.0 

3.3 

Natrona 

3.6 

3.0 

3.1 

3.6 

Niobrara 

3.6 

1.2 

2.8 

2.9 

Sheridan 

4.5 

3.9 

4.1 

4.3 

Weston 

4.5 

3.3 

2.8 

3.9 

Study  Area 

3.8 

3.1 

3.2 

3.5 

State  of  Wyoming 

3.8 

3.3 

3.4 

4.2 

United  States 

5.6 

4.9 

5.6 

8.5 

what  it  had  been  in  1973  and 
1974.  This  factor  probably  con- 
tributed to  the  higher  unemploy- 
ment rate. 

Even  though  the  unemploy- 
ment rate  did  increase  in  1975, 
the  number  employed  also  in- 
creased. The  main  reason  for 
the  increased  unemployment  rate 
was  that  the  number  in  the  labor 
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a/ 

force  grew  more  rapidly  than  employment.   The  reasons  for  the  increased  labor 

force  are  not  clear,  but  it  could  reflect  an  increase  in  the  labor  participation 
rate  of  the  base  population. 

Regional  Economic  Conditions 
Ranching,  small  grain  agriculture,  irrigated  farming  along  the  river  valleys 
and  oil  and  gas  extraction  historically  have  been  the  primary  elements  of  the 
economy.  Industrial  plants,  such  as  the  processing  of  farm  products,  exist 
only  in  supportive  roles,  and  are  not  in  themselves  major  elements.  Towns  are 
primarilly  trade  and  transportation  centers.  Some  coal  has  been  mined  in  the 
past,  but  national  interest  in  the  coals  of  this  area  has  developed  only  during  the 
last  few  years.  Recreation  and  tourism  are  growing  in  economic  importance,  but  not 
to  the  extent  the  mountain  areas  have  experienced.  Nevertheless,  the  new  people 
accompanying  future  coal  development  will  add  significantly  to  the  pressures  on 
recreational  facilities. 

Despite  the  increasing  role  of  coal  and  petroleum  and  natural  gas,  the  role 
of  agriculture  as  a  component  of  the  economic  base  remains  strong.  Evidence  of  the 
continuing  strength  of  agriculture  can  be  seen  by  actual  employment  increases 
in  the  early  70' s  even  though  the  percentage  of  total  employment  attributed  to 
agriculture  declined.  In  1971,  oil  and  natural  gas  exploration  began  to  taper 
off.  As  this  occurred,  employment  in  agriculture  and  related  activities  increased 
to  take  up  the  slack. 

The  number  of  farms  and  ranches  found  in  Campbell  County  is  indicative  of 
the  continuing  dominance  of  agriculture.  Although  current  data  are  not  avail- 
able, recent  trends  suggest  that  the  number  of  farms  and  ranches  has  increased, 


bj   According  to  data  from  the  Employment  Security  Commission,  State  of  Wyoming, 
total  employment  in  the  area  increased  by  over  2,000  workers  between  1974  and 
1975,  but  the  labor  force  grew  by  about  2,500. 
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and  the  average  size  has  decreased  by  1,000  acres  to  an  average  size  of  6,400. 
The  number  of  farms  and  ranches  less  than  90  acres  increased  from  only  one  in 
1964  to  44  in  1969.  This  suggests  that  smaller  farms  and  ranches  are  probably  be- 
ing operated  by  individuals  working  in  other  occupations  on  a  full  or  part  time 
basis,  and  that  they  are  bringing  the  average  down. 

In  spite  of  these  changes,  the  overall  trend  in  Campbell  County  agriculture 
is  toward  large  operations.  Eighty-five  percent  of  all  agricultural  operations 
in  Campbell  County  were  larger  than  260  acres  and  60  percent  were  larger  than 
2,000  acres  in  1969.  This  is  far  above  state-wide  averages  for  the  corresponding 
year.  In  1969  only  30  percent  of  all  agricultural  operations  in  the  State  were 
greater  than  2,000  acres. 

Livestock  and  crop  production  are  the  two  dominant  types  of  agri-business 
operations  found  in  Northeast  Wyoming.  Between  1965  and  1974,  the  number  of  sheep 
liaised  on  Campbell  County  ranches  and  farms  declined  by  37  percent.  At  the  same 
time  calf  and  cattle  production  increased  by  4  percent.  In  part,  this  is  attribu- 
table to  price  declines  for  sheep  and  lamb  at  the  national  level. 

Crop  production,  on  the  other  hand,  increased  by  37,550  bushels  even  though 
the  number  of  acres  actually  harvested  decreased  by  11,000.  Winter  and  summer  wheat 

production  has  more  than  doubled  in  the  past  10  years,  but  production  of  barley 
and  oats  has  declined. 

From  all  available  indicators,  agriculture  will  continue  to  be  an  important 
factor  in  the  Northeast  Wyoming  economy.  Though  coal  mining  will  undoubtedly  in- 
trude on  potential  agricultural  land  to  some  degree,  the  usable  land  resources 
in  the  County  are  extensive  enough  to  support  the  continuation  of  a  healthy 
agri-business  sector.  The  principal  effect  of  growth  in  other  economic  sectors  -- 
coal  and  petroleum  and  natural  gas  --  is  likely  to  be  a  continuing  pressure  on 
land  prices  and  on  labor  supply  and  a  continuing  decline  percentagewise,  in  the 
role  of  agriculture  as  an  economic  sector.  Agricultural  production,  in  real 
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terms,  should  continue  to  increase,  but  the  number  of  employees  found  in  the 
agriculture  sector  may  decline,  as  technological  changes  result  in  greater  pro- 
duction efficiency. 

Housing 

About  70  percent  of  the  homes  in  the  area  are  owner-occupied.  The  1970 
median  value  of  owner-occupied  single  family  dwellings  varied  from  a  high  of  $20,658 
in  Campbell  County  to  a  low  of  $8,378  in  Niobrara  County,  spanning  the  statewide 
median  value  of  $15,498.  With  the  exception  of  Natrona  County,  the  fraction  of 
dwellings  lacking  all  or  some  plumbing  facilities  were  moderately  to  substantially 
higher  than  the  statewide  figure  of  3.3  percent. 

While  single-family  structures  still  constitute  the  greatest  percentage  of 
housing  units  within  the  region,  the  mobile  home  is  beginning  to  constitute  a  greater 
proportion  of  the  housing  stock.  This  phenomenon  is  especially  true  in  the  rural 
areas  and  places  that  have  experienced  rapid  and  substantial  population  growth.  For 
example,  in  Converse  County,  of  the  2,247  year-round  housing  units  1,741,  or  77.5 
percent,  are  single-family  dwellings;  254,  or  11.3  percent,  are  multifamily; 
252,  or  11.2  percent, are  mobile  homes. 

Workers  and  their  families  just  moving  into  coal -development  area  generally 

weigh  carefully  a  few  key  considerations  in  order  to  decide  where  to  live: 

The  relative  accessibility  of  prospective  homesites  to  their  place  of  work,  to 
shopping  and  recreational  centers,  to  schools,  and  to  various  other 
pubic  and  private  facilites. 

The  relative  cost,  quality,  and  type  of  housing  available. 

The  attitude  of  previously  established  area  residents  toward  their  settlement. 
Since  this  process  of  home  selection  depends  largely  on  the  highly  unpredictable 
preference  of  the  new  residents,  estimates  of  the  future  geographical  distribution  of 
their  homesites  and  of  the  types  of  homes  in  which  they  might  dwell,  even  if  made  by 
trained  urban  planners  and  economists  familiar  with  the  area  involved,  must  at  best 
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be  highly  judgemental  and  imprecise. 

In  spite  of  the  uncertainty  involved  in  estimating  probable  future  new-resident 
homesite  locations,  several  trends  have  appeared  in  past  homemaking  behavior  with 
coal-development  areas.  For  example,  coal -development  workers  normally  choose 
to  live  in  a  town  nearest  to  their  place  of  work  if  one  is  reasonably  nearby  with 
acceptable  housing  and  services  available.  Also,  if  new  residents  find  that  their 
place  of  employment  is  more  than  about  twenty  miles  from  the  nearest  town,  they 
are  likely  to  establish  another  town  closer  to  their  work  area.  Almost  no  workers 
choose  to  live  more  than  fifty  miles  away  from  their  place  of  work.  Futhermore,  new 
residents  moving  in  to  provide  more  goods  and  services  to  a  growing  coal -development 
community  greatly  prefer  to  live  in  urban  areas. 

Past  example  also  reveals  trends  in  preferences  among  coal  development 
residents  for  different  types  of  housing.  Previously  established  residents  most  often 
live  in  relatively  large  single-family  homes.  However,  since  such  homes  require 
large  tracts  of  land  and  long  construction  periods,  and  since  they  command  high 
purchase  prices  and  have  high  operating  costs,  most  new  coal-development  residents 
avoid  buying  them.   New  families,  particularly  those  without  children,  choose  to 
live  in  multi-family  dwellings  to  a  much  greater  extent  than  previously  established 
residents.  Young  and  lower-incone  workers  generally  move  into  mobile  homes  and 
sometimes  into  barracks,  rooming  houses,  and  hotels,  primarily  because  of  their 
inability  to  afford  more  expensive  housing.  In  the  early  stages  of  a  coal -development 
areas 's  growth,  before  incomes  have  risen  significantly  and  before  builders  have 
been  able  to  respond  to  increased  housing  demand,  new  residents  may  be  forced  to 
take  whatever  housing  is  available  to  them.  However,  as  the  area  matures  with  more 
building  and  higher  income,  it's  resident's  housing  preferences  may  change  to  require 
proportionately  more  relatively  expensive  single-family  and  multi-family  housing. 
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Available  Services  and  Facilities 

Northeast  Wyoming  receives  its  electric  power  from  local  generating  plants 
or  from  transmission  lines  branching  off  the  power  grid  of  the  West  at  relatively 
low  voltages  (230  kilovolts  and  under)  into  the  region.  An  interconnected  net- 
work serves  the  region  east  from  Gillette,  while  higher  voltage  lines  providing 
redundancy  run  east  to  Colstrip,  Montana  and  along  the  Yellowstone  River.  There 
are  electric  generating  plants  in  Campbell,  Converse,  Natrona,  and  Weston  Counties. 

Crude  oil  and  product  pipelines  cross  the  region  at  the  western  edge  from 
Casper  to  Billings  and  through  the  eastern  part  from  near  Gillette,  Wyoming  to 
a  point  near  Glendive,  Montana.  Smaller  pipelines  (less  than  12  inches  in  dia- 
meter) run  from  the  south  to  near  Gillette.  There  are  oil  treatment  facilities 
of  less  than  50,000  barrels  a  day  capacity  at  Sheridan,  Gillette,  Moorcroft, 
Newcastle,  and  Osage.  A  natural  gas  pipeline  links  Sheridan  and  Casper  through 
the  storage  area  north  of  the  Powder  River. 

Television  stations  near  the  area  include  those  at  Casper  and  Thermopolis, 
Wyoming;  Billings  and  Glendive,  Montana;  and  Lead  and  Rapid  City,  South  Dakota. 

Transportation 

Interstate  25  runs  in  a  north  -  south  direction  between  Sheridan  and 
Cheyenne,  and  Interstate  90  runs  east  -  west  through  Sheridan  to  the  South  Dakota 
border.  A  portion  of  Interstate  25  remains  uncompleted  between  Casper  and  Buffalo. 
State  Highway  59  connects  Douglas,  Reno  Junction  and  Gillette. 

The  Burlington  Northern  Railroad  persently  operates  and  maintains  two  east  - 
west  routes  through  the  region.  Major  commodities  hauled  include  farm  products, 
metallic  ores,  coal,  nonmetallic  minerals,  lumber,  chemicals,  and  petroleum. 
Amtrak  passenger  service  connects  Montana  with  the  Pacific  Coast  and  with  Chicago, 
but  there  is  no  rail  passenger  service  within  the  area. 

Commercial  airports  in  the  region  include  those  at  Buffalo,  Casper,  Douglas, 
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Gillette,  Lusk,  Newcastle,  Sheridan,  and  Upton  in  Wyoming.  Of  these,  only  Sheridan 
and  Casper  are  served  by  scheduled  commercial  airlines.  The  State  of  Wyoming 
Aeronautics  Commission,  in  its  Annual  Report  to  the  Governor  for  the  year  ending 
June  30,  1973,  recognized  "the  very  future  of  any  city  is  partially  dependent  on 
the  type  of  airport  it  has.  Wyoming  is  now  faced  with  the  necessity  of  improving 
its  airports  to  receive  faster  and  heavier  airplanes."  A  statewide  airport  system 
plan  is  being  prepared  to  evaluate  these  needs  and  comply  with  Federal  Aviation 
Administration  requirement. 
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CHAPTER  IV 

PROJECTED  REQUIREMENTS 

Agriculture 

The  Agricultural  Economy 

There  are  about  215,953  acres  of  irrigated  land  and  500,710  acres  of  non- 
irrigated  cropland  and  summer  fallow  in  the  drainage  area  of  Northeast  Wyoming, 
About  two  thirds  of  these  lands  are  cropped  and  harvested  in  an  average  year. 
The  remaining  lands  are  used  for  grazing,  except  inhabited  areas,  recreation 
areas,  parks.  Federal  lands  where  the  grazing  of  livestock  is  not  permitted  for 
management  purposes,  and  badlands  and  mountainous  areas  where  access  is  too 
difficult  to  efficiently  use  the  land  for  grazing  purposes. 

The  Agricultural  Census  shows  that  the  value  of  all  farm  products  sold  in 
Northeast  Wyoming  in  1974  was  about  seventy  million  dollars.  Livestock  and 
livestock  products  contribute  about  88  percent  of  the  value  of  all  farm  products 
sold,  craip  sales  amount  to  about  12  percent,  and  farm  forest  products  amount  to 
less  than  one-tenth  of  one  percent  of  total  agricultural  sales.  Other  farm  data 
are  shown  in  Table  IV-1 . 

During  the  period  1930  to  1970  every  county  in  Northeast  Wyoming  has  shown 
a  substantial  decline  in  farm  population.  Wyoming  has  experienced  a  downward 
trend  in  agricultural  employment  similar  to  the  national  trend  in  agriculture. 
However,  the  rate  of  decline  has  been  lower  in  Wyoming  than  in  the  Nation  or  the 
states  comprising  the  Rocky  Mountain  region.  Agriculture  accounts  for  a  larger 
share  of  total  employment  in  Wyoming  than  in  the  United  States  or  the  Rocky 
Mountain  region  and  is  the  fourth  largest  industry  in  Wyoming  as  measured  in 
terms  of  employment. 

Irrigated  and  dry  cropland  to  provide  a  winter  feed  base  for  the  livestock 
enterprise  and  grazing  lands  for  summer  forage  are  interdependent  components 

IV-1 
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Table  IV-1     Farm  Size,  Value  of  Production  and  Farm  Expenses 
Northeast  Wyoming,  Excluding  Natrona  and  Converse  Counties 


Item 

Unit 

1949   : 

1954   : 

1959   : 

1964   : 

1969   : 

1974 

Number  of  Farms 

(No.) 

- 

2,764 

2,355 

2.200 

2,307 

2,127 

Land  in  Farms 

(Acres) 

10,596,937  11 

,607,885 

11.436,695  11 

,318,700  11 

,422,132  11 

.105,655 

Average  Farm  Size 

(Acres) 

- 

4,200 

4,856 

5,145 

4.951 

5.221 

Value  of  All  Ag. 
Products  Sold 

($1,000) 

28,065 

26,558 

38,972 

33,002 

57.310 

69.340 

Value  of  Crops  Inci . 
Nursery  &  Hay  Sold 

($1,000) 

4,404 

2,500 

2,653 

3,048 

2.912 

8,337 

Percent  of  Totai 

15.7 

9.4 

6.8 

9.2 

5.1 

12. n 

Value  of  Livestock, 

Poultry  &  Their 
Products 

(Si, 000) 

23,587 

23,858 

36.236 

29,905 

54,353 

60,942 

Percent  of  Total 

84.0 

89.8 

93.0 

90.6 

94.8 

87.9 

Value  of  Forest 
Products  Sold 

($1,000) 

75 

200 

83 

33 

42 

62 

Percent  of  Total 

0.3 

0.8 

.2 

.1 

.1 

,1 

Farm  Production  Expenses 

($1,000) 

NAb-Z 

NA 

NA 

NA 

47,470 

67,210 

a^/     U.S.   Bureau  of  Census,   Census  of  Agriculture.     Data  are  for  all    farms, 
b/     Not  available  for  all   farms  until    1969. 

of  the  ranch  enterprise.  The  western  oortion  of  the  area  is  dependent  larqely 
on  irrigation  for  hay  production.  The  central  and  eastern  portion  of  the  area 
has  some  irrigation  and  a  large  acreage  of  dryland  hay. 

The  combination  of  rangeland,  irrigation,  and  dryland  hay  and  crop  pro- 
duction has  enabled  Northeast  Wyoming  to  support  more  than  its  share  of  Wyoming's 
livestock  production  on  an  area  basis. 

Present  and  historical   cropland  use  in  the  area  is   shown  in  Chapter  II. 

Projected  Needs 

The  needs   for  agricultural   production,  and  the  yields   and  acreages   involved 
in  meeting  those  needs,  have  been  developed  by  determining  the  area's  share  of 
future  national   requirements   for  food  and  fiber,   using  past  trends  and  other 
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pertinent  statistical  data  as  a  guide. 

The  national  needs  projections  were  made  in  Washington  by  the  Office  of 
Business  Economics  of  the  Department  of  Commerce  and  the  Economic  Research  Ser- 
vice of  the  Department  of  Agriculture  -  a  combination  that  is  generally  referred 
to  as  OBERS.  National  projections  were  disaggregated  to  states,  and  thence  to 
study  areas.  Base  (i.e.  current  level)  productions  were  estimated  and  projec- 
tions were  made  for  the  years  1985  and  2000. 

The  intended  purpose  of  the  base  figures  shown  in  the  historical  tables  and 
the  projections  is  to  provide  an  estimate  of  current  production  and  acres.  Crop 
production  and  acreages  tend  to  fluctuate  from  year  to  year  due  to  weather  and 
relative  price  changes  between  various  crops  and  livestock.  Consequently,  no 
one  year  is  really  typical  of  local  cropping  and  production  patterns.  To  alle- 
viate this  problem  and  yet  provide  a  current  base,  crop  production  and  acreages 
for  the  years  1972,  1973,  and  1974  (last  data  available)  were  averaged  for  the 
base.  The  base  data  for  livestock  production  and  numbers  is  for  1974.  Live-- 
stock  production  tends  to  change  more  slowly  over  time  than  does  crop  production, 
so  a  specific  year  provides  a  reasonably  accurate  snapshot  of  livestock  produc- 
tion. 

The  first  step  in  the  specific  crop  and  livestock  projections  was  to  project 
national  demands.  Population  growth,  per  capita  income  levels,  foreign  trade 
and  crop  and  livestock  prices  are  some  of  the  important  variables  used  to  project 
at  the  national  level.  By  assuming  different  characteristics  for  some  of  the 
above  variables,  different  series  of  national  demands  can  be  projected.  This  re- 
port deals  with  two  such  series:  OBERS  E  and  OBERS  E'.  Series  E'  projections 

a/ 
were  made  for  agriculture  only.  Both  projections  were  based  on  Series  E   popu- 
lation projections,  OBERS  E'  agricultural  projections  reflect  more  recent  data 


a/  The  Department  of  Commerce,  Bureau  of  Census  has  made  several  series  of  popu- 
lation projections  which  they  label  as  C,  D,  E,  etc.  Series  E  assumes  a  birth 
rate  which  will  eventually  result  in  no  further  population  growth  nationwide 
except  for  immigration. 
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concerning  exports,  per  capita  consumption  rates  and  productivity. 

Per  capita  consumption  of  most  meats  is  higher  in  E'  than  E,  and  major  crop 
needs  are  higher  because  of  increased  exports.  The  following  is  a  comparison  for 
the  year  2000: 

Per  Capita  Consumption  Rates,  -  Year  2000 

Item  OBERS  E  OBERS  E' 

(Pounds,  Carcass  Weight) 
Beef  and  veal 
Pork 
Lamb  and  mutton 

Corn 

Soybeans 

Wheat 


135.0 

150.7 

65.0 

71.5 

2.5 

1.7 

(Millions  of  Bushels) 

1,275 

2,069 

684 

1,475 

814 

919 

Once  the  national  projections  were  made,  they  were  disaggregated  to  the 
various  states.  The  historical  trends  for  each  commodity  for  each  state  as  it 
related  to  the  national  total  was  projected  using  statistical  methods.  Some 
state's,  for  example,  have  been  historically  increasing  their  share  of  pro- 
duction of  some  commodities  while  other  states  have  been  losing.  Those  types 
of  trends  were  accounted  for. 

The  next  step  in  the  disaggregation  process  was  to  reduce  the  state  pro- 
jections to  planning  areas.  The  state  level  OBERS  E  and  E'  projections  were 
taken  as  given  for  this  task  and  provided  the  starting  point  for  the  Agri- 
culture Ad  Hoc  work  group. 

The  Work  Group  employed  methods  that  are  consistent  with  those  OBERS  used 
for  the  state  disaggregations.  Details  of  the  procedure  are  provided  in  the 
Appendixes  to  this  report.  The  results  are  shown  in  Tables  IV-2  through  IV-5. 

The  projected  demand  for  wood  products  from  the  planning  area  for  the  years 
1985  and  2000,  are  18.7  and  23.8  million  cubic  feet,  respectively.  The  antici- 
pated harvest  in  1985  is  only  12  million,  but  the  potential  yield  is  26  million. 
Under  optimum  management,  yields  could  be  increased  to  47  million  by  sometime 
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after  the  year  2000. 

Projected  harvests  and  potential  yields  to  the  year  2000  are  not  available, 
but  the  demands  are  not  expected  to  exceed  the  long  range  potential  yield  under 
optimal   forest  management  before  the  year  2000.     The  figures  quoted  above  indi- 
cate that  the  forests  of  the  planning  area  are  capable  of  producing  substantially 
greater  quantities  of  forest  products  from  the  existing  commercial   forest  land 
base  if  intensive  forest  land  management  is  initiated.     Despite  this  large  po- 
tential   for  increased  wood  products,  opportunities   for  creating  new  wood  pro- 
cessing industries,   such  as  pulp  and  paper  or  fiber-board  manufacturing  plants, 
are  considered  marginal.     During  the  planning  period  no  new  industrial    develop- 
ment is  anticipated,   and  no  significant  wood  processing  water  demand  is  fore- 
casted.    Any  wood  products  industrial   expansion  will   be  limited  to  existing  pro- 
cessing methods,  such  as  saw-milling,  and  only  small   amounts  of  industrial  water 
will   be  required.      Industrial   supplies  of  water  for  wood  processing  will   continue 
to  be  met  by  existing  facilities  or  by  water  supply  systems  developed  for  other 
purposes. 

Over  80  percent  of  the  water  presently  consumed  by  man's  activities   in 
Northeast  Wyoming   is   used  for  irrigation,   and  irrigation  will   continue  to 
be  the  dominant  water  use  into  the  foreseeable  future  even   if  energy  develop- 
ment attains  the  "high"   levels  analyzed  herein.     The  1975  consumptive  use  of 
water  for  irrigation  was  approximately  158,400  acre-feet.     In  addition,  the 
total   annual  evaporation  from  man-made  impoundments   is  estimated  to  be 
63,700  acre-feet.     Late-season  water  shortages  are  common.     An  annual   short- 
age of  72,480  acre-feet  of  consumptive  use  has  been  estimated  for  land  cur- 
rently  irrigated  in   the  area. 
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Table  IV-2  Projected  Crop  Production  Needs  for  1985  and  2000 
Northeast  Wvomina 


Crop 

Unit 

Basea/ 

:     Series  E 

Series  E' 

:  1985   : 

2000 

1985     : 

2000 

Wheat 

Bu. 

1,487,750 

990,275 

778,833 

1,139,593 

1,358,006 

Rye 

Bu. 

l,63r^ 

7,240 

7,815 

10,216 

13,112 

Corn  for  Grain 

Bu. 

15,000 

0 

0 

n 

0 

Silage 

Tons 

48,700 

63,144 

75,286 

68,387 

86,339 

Oats 

Bu. 

584,896 

916,186 

931,045 

1,010,669 

1,286,183 

Barley 

Bu. 

706,504 

520,510 

481,059 

547,979 

570,806 

Hay 

Tons 

313,693 

354,862 

403,531 

392,760 

475,824 

a/  1972-1974  average  unless  noted  otherwise, 
b/  1969  Agricultural   Census. 


Table  I\/-3  Projected  Livestock  Production  Needs  for  1985  and  2000 

Northeast  Wyoming 


Livestock 

Unit 

Base-i./ 

Series  E     : 

Series 

E' 

19$5 

:  2000   : 

1985   : 

2000 

(thousands) 

Beef  and  Veal 

Lbs. 

167,496 

176,186 

190,798 

168,963 

181,446 

Pork 

Lbs. 

1,286 

451 

197 

430 

198 

Lamb  and  Mutton 

Lbs. 

20,971 

31,069 

35,404 

12,362 

12,420 

Chickens 

Lbs. 

107  k/ 

65 

25 

71 

28 

Eggs 

Doz. 

449 

169 

378 

171 

Milk 

Lbs. 

16,879 

14,693 

10,630 

16,099 

10,846 

a^/  1974  data  unless  otherwise  noted. 

b_/  Estimated  from  1969  SRS  data  and  1969  Agricultural  Census  data. 
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Table  IV-4  Projected  Needs  for  Harvested  Irrigated  Crops  for  1985  and  2000 

Northeast  Wyoming 


Crop 

Unit 

Base,  a./  : 

Series 

1985   : 

E 
2000 

:     Series 

E' 

:   1985   : 

2000 

Wheat 

Ac. 

1,983 

2,064 

2,152 

2,031 

2,101 

Corn  for  Grain 

Ac. 

67 

0 

0 

n 

0 

Silage 

Ac. 

3,317 

3,041 

3,034 

3,294 

3,479 

Oats 

Ac. 

3,767 

5,387 

5,677 

5,300 

5,541 

Barley 

Ac. 

4,267 

2,631 

1,948 

2,672 

2,138 

Hay 

Ac. 

80,505 

80,545 

85,284 

87,510 

93,502 

Total 

Ac. 

93,906 

93,668 

98,095 

100,807 

106,761 

a/   1972-1974  average  unless  noted  otherwise. 


Table  IV-5  Projected  Needs  for  Harvested  Nonirrigated  Crops  for  1985  and  2000 

Northeast  Wyoming 


Crop 

Unit 

Base,  a/ 

Series 

E 

Series 

E' 

1985    : 

2000 

1985    : 

2000 

Wheat 

Ac. 

47,383 

28,130 

18,492 

32,760 

33,898 

Rye 

Ac. 

121  b/ 

382 

357 

539 

599 

Silage 

Ac. 

1,633>/ 

1,307 

1,305 

1,416 

1,496 

Oats 

Ac. 

11,933 

13,742 

8,609 

18,238 

22,747 

Barley 

Ac. 

18,550 

8,890 

7,794 

9,559 

9,617 

Hay 

Ac. 

165,917 

144,025 

137,315 

162,490 

184,802 

Total 

Ac. 

245,537 

196,476 

173,872 

225,002 

253,159 

a/  1972-1974  average  unless  noted  otherwise, 
b/  1969  Agricultural  Census. 
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Municipal,   Domestic,  and  Industrial  Water 

Municipal  Water 

The  population  served  by  municipal  water  systems   in  Northeast  Wyoming 
in   1970  (excluding  Casper  and  Douglas)  was   31,335  people.     Municipal   and  do- 
mestic water  diversions  are  about  10,000  acre-feet  per  year,  about  one-half  of 
which  is  consumptively  used.     Stock  water  depletion  is  about  9,200  acre-feet 
per  year.      "Recommended  plan"  projection  for  the  year  2000  estimates  a  total 
annual   consumption  by  municipal   systems  of  about  15,000  acre-feet  in  1985  and 
20,000  in  2000,  and  rural   domestic  and  livestock  uses  of  approximately  16,000 
acre-feet  and  20,000  acre-feet   respectively,   including  increased  evaporation. 

The  studies  herein   indicate  that  about  30,000  new  people  will   come  to 
the  area  between  1975  and  2000,  and  most  of  these  will   live  in  cities  and  re- 
quire municipal  water.      If  they  each  use  125-150  gallons  of  water  per  day, 
(directly  and  indirectly)   then  their  composite  demand  will  be  about  4,500  acre- 
feet  per  year;  their  consumptive  use  will   approximate  2,500  acre-feet  per  year. 
The  increase  to  1985  is  about  half  of  these  totals.      In  order  to  insure  that 
municipal   needs  are  adequately  met,  a  new  supply  of  5,000  acre-feet  in  1985 
and  10,000  acre-feet  in  2000  has  been  provided  in  hydrology  studies. 

Industrial  Water  Use 

Industrial  water  use  in  Northeast  Wyoming  is  associated  primarily  with 
the  energy  industry.      In  recent  years,  energy  companies  have  obtained  options 
for  water  from  existing  Federal   or  private  reservoirs   for  use  in  the  coal   re- 
source areas.     The  Federal   contracts  or  applications  are  primarily  with  the 
Bureau  of  Reclamation  for  water  from  existing  Boysen  and  Bighorn  Reservoirs 
in  the  Wind-Bighorn   river  basin,  although  studies   for  this   report  indicate 
that  it  should  not  be  necessary  to  use  imported  water  to  meet  the  needs  of 
Northeast  Wyoming.     The  executed  contracts  generally  are  for  water  options. 
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An  option  contract  is  bought  for  a  relatively  nominal  annual  charge  by  the 
purchaser  and  will  reserve,  for  a  certain  period,  water  in  storage  for  future 
use.  Options  have  been  executed  on  more  than  200,000  acre-feet  per  year  of 
water  for  use  in  Northeast  Wyoming.  These  options  cover  either  delivery  from 
the  reservoir,  with  the  contractor  providing  the  delivery  facilities,  or  re- 
lease to  the  stream  system  with  pickup  by  the  contractor  at  a  point  downstream. 
At  the  present  time,  (1977)  none  of  the  options  has  been  converted  to  an  active 
status  and  no  optioned  water  is  being  used. 

Estimates  of  industrial  water  requirements  of  Northeast  Wyoming  are  in  a 
constant  state  of  change  as  development  plans  evolve.  Many  of  the  needs  are 
at  locations  where  water  supplies  are  unavailable  unless  water  is  imported  to 
the  needs  area  or  storage  is  provided  by  construction  of  new  reservoirs  for  lo- 
cal regulation.  Water  is  available  in  Northeast  Wyoming  to  meet  all  antici- 
pated needs,  so  it  is  presumed  in  this  study  that  none  of  the  water  options  will 
be  exercised. 

A  quantitative  analyses  of  energy-related  water  needs  is  contained  in  the 
energy  potion  of  this  chapter.  Mineral-industry  needs  are  discussed  in  the 
minerals  section. 

Water  for  Manufacturing 

The  Domestic  and  International  Business  Administration  of  the  Department 
of  Commerce  maintains  lists  of  manufacturing  water  use  in  the  United  States. 
Statistics  pertinent  to  Northeast  Wyoming  are  shown  in  Table  IV-6. 

Inasmuch  as  historical  uses  are  so  small,  and  there  are  no  known  plans  for 
major  expansions,  the  demand  for  water  for  manufacturing  has  been  included  as 
a  part  of  the  per-capita  demand  for  M  &  I  water  and  not  treated  as  a  separate 
item. 
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Table  IV-6  Manufacturing  Water  Use 
Northeast  Wyoming 


Ar 

nual   Usage 

ITEM 

1975 

1985 

2000 

Gross  Water  ijso 

4,568 

(acre-feet) 

5,298 

7,652 

AiTifiunt  of  Water-  Reused 

3,707 

4,882 

7,286 

Intake,   Total 

861 

416 

366 

Intake,   Public  Systems 

193 

- 

- 

Intake,  Self  Supplied 

668 

- 

- 

Consumption 

400 

331 

284 

Discharge,  Total 

461 

85 

82 

Discharge,  Public  Se«*ers 

11 

- 

- 

Discharge,  Surface  Waters 

450 

- 

- 

Discharge,  Other 

- 

- 

- 

Flood  Control 

Flood  Damages 

Flood  damage  is  not  a  major  problem  in  Northeast  Wyoming.  However,  some 
damage  does  occur  from  high  runoff  during  spring  and  early  summer  months  and 
occasional  summer  rainstorms.  This  damage  is  restricted  to  agricultural  de- 
velopments, roads,  and  railroad  crossings,  farm  buildings  built  in  floodplains, 
and  some  damage  to  built-up  areas.  In  irrigated  areas  diversion  structures, 
canals,  and  laterals  frequently  experience  severe  flood  damage,  mostly  caused  by 
spring  snowmelt  combined  with  local  rainstorms. 

Floods  have  occurred  on  the  tributaries  of  the  Belle  Fourche  River  and  on 
the  main  stem  both  above  and  below  Keyhole  Reservoir.  Between  1950  and  1965, 
floods  occurred  in  eleven  of  the  fifteen  years.  Floods  from  heavy  snowmelt  run- 
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off  caused  slight  damages  to  agricultural  properties  and  county  roads  during  the 
spring  of  1971  above  Keyhole  Reservoir.  Below  the  reservoir,  intensive  summer 
rainstorms  and  rapid  snowmelt  runoff  have  caused  damages  to  agricultural  pro- 
perties, irrigation  pumps,  county  roads  and  bridges,  and  have  eroded  banks  of 
the  Belle  Fourche  River  and  its  tributaries. 

Frequent  flooding  has  occurred  on  the  Little  Missouri  River.  Large  water 
spreading  systems  have  been  developed  to  utilize  the  floodwaters  for  agricul- 
tural purposes.  However,  the  larger,  less  frequent  floods  will  cause  some  da- 
mage to  those  systems  and  to  the  crops  within  them. 

In  the  Powder  River  Basin,  flooding  has  occurred  in  several  areas.  Fre- 
quent floods  have  cause  damages  to  agricultural  properties  and  county  roads  in 
the  Crazy  Woman  Creek  drainage.  Snowmelt  floods  were  reported  on  the  Little 
Powder  River  and  its  tributaries  in  February  of  1971.  Middle  Fork  of  Powder 
River  flooding  has  caused  damage  to  the  town  of  Kaycee  and  agricultural  pro- 
perties in  the  area  and  has  interrupted  traffic  on  U.S.  Highway  87.  The  most 
serious  flood  on  the  Middle  Fork  occurred  in  1964  when  about  25  percent  of  the 
homes  in  Kaycee  were  flooded  above  the  first  floor,  and  foundation  damages  oc- 
curred to  about  60  percent  of  the  buildings.  Some  flood  damages  have  occurred 
about  e^ery   4  to  5  years. 

In  the  Tongue  River  Basin,  floodwaters  from  Soldier  Creek  have  caused  dam- 
ages to  urban  properties  near  the  town  of  Sheridan.  A  U.S.  Corps  of  Engineers 
project,  in  which  the  channels  of  Big  Goose  and  Little  Goose  Creeks  were  en- 
larged and  lined  through  the  city  of  Sheridan,  has  virtually  eliminated  flood 
damage  in  that  city,  although  Stage  III  of  the  project  needs  to  be  completed  to 
insure  the  safety  and  adequacy  of  the  system. 

Table  I\/-7  shows  the  distribution  of  current  average  flood  damages  in  the 
area.  Table  IV-8  shows  projected  damage  levels. 
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Table  rV-7  Flood  Damages 
Northeast  Wyoming 


Stream  and  Reach 


Main  Stem  Reaches 


Crop  and 
Pasture 


Average  Annual  Flood  Damag 


Other 
Rural 


Urban 


($1,000) 


es 
Total 


Tongue  River 

Dayton  to  Montana  Line 

Goose  Creek 

Sheridan  to  Mouth 

Powder  River 

South  Fork  to  Montana  Line 

Middle  Fork  Powder  River 
Beaver  Creek  to  Mouth 

South  Fork  Powder  River 
Cave  Creek  to  Mouth 

Crazy  Woman  Creek 

South  Fork  to  Mouth 

Clear  Creek 

Buffalo  to  Mouth 

Piney  Creek 

Story  to  Mouth 

Little  Powder  River 

Horse  Creek  tio  Montana  Line 

Little  Missouri  River 

North  Fork  to  Montana  Line 


Total 


10 


13 


10 


40 


95 


15 


38 


15 


25 


67 


185 


16 


30 


65 


34 


27 


51 


27 


35 


137 


17 


345 


Tributary  Reaches 


Tongue  River  Tributaries 
Headwaters  to  Montana  State  line 

Powder  River  Tributaries 
Headwaters  to  Montana  State  line 

Little  Missouri  River  Tributaries 
Headwaters  to  Montana  State  line 

Cheyenne  River  &  Belle  Fourche 
River  Tributaries 
Headwaters  to  South  Dakota  State 
1  ine 

Total 


3 

5 

30 

185 

2 

15 

77 
112 


381 


586 


15 


34 


23 

215 

17 

Ml- 
732 
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Table  IV-8  Current  and  Projected  Flood  Damages 
Northeast  Wyoming 


Stream  and  Reach 


Average  Annual 
Area  Subject   Flood  Damages 
To  Flooding    1975  1985  2000 


Main  Stem  Reaches 

Tongue  River 

Dayton  to  Montana  Line 

Goose  Creek 

Sheridan  to  Mouth 

Powder  River 

South  Fork  to  Montana  Line 

Middle  Fork  Powder  River 
Beaver  Creek  to  Mouth 

South  Fork  Powder  River 
Cave  Creek  to  Mouth 

Crazy  Woman  Creek 

South  Fork  to  Mouth 

Clear  Creek 

Buffalo  to  Mouth 

Piney  Creek 

Story  to  Mouth 

Little  Powder  River 

Horse  Creek  to  Montana  Line 

Little  Missouri  River 

North  Fork  to  Montana  Line 


Total 


Tributary  Reaches 


Tongue  River  Tributaries 
Headwater  to  Montana  State  line 

Powder  River  Tributaries 
Headwaters  to  Montana  State  line 

Little  Missouri  River  Tributaries 
Headwaters  to  Montana  State  line 

Cheyenne  River  &   Belle  Fourche 
River  Tributaries.   Headwaters  to 
South  Dakota  State  line 

Total 


(1,000  acres)      ($1,000) 


34    36    38 


27    28    30 


51    54    57 


27    28    30 


8     8 


35    37    39 


137   144   154 


17    18    19 


5.0 

1.9 
10.0 

2.8 

2.6 

7.6 
14.2 

2.0 

1.5         6     6     7 

2.4         3     3     3 
50.0       345   362   386 

^.6        23    28    39 

25.2  215   258    366 
^.0         17    20     29 

23.5        ^77   572    811 

57.3  732  878  1,245 
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Existing  Projects 

The  Sheridan  Flood  Control  Project  consists  of  6.4  miles  of  intermittent 
improvements  on  Goose  and  Little  Goose  Creeks  in  Sheridan,  Wyoming.  Types  of 
protection  include  levees,  channel  cutoffs,  flood  walls,  drop  structures,  and  a 
paved  chute.  Stage  I  was  completed  in  1963  and  Stage  II  in  1966  at  a  Federal 
Cost  of  $1,967,000.  Stage  III  remains  to  be  completed. 

Keyhole  Dam  and  Reservoir  (constructed  by  the  Bureau  of  Reclamation)  is 
located  on  the  Belle  Fourche  River  about  20  miles  west  of  Sundance,  Wyoming. 
It  was  completed  in  1952  and  has  140,000  acre-feet  of  storage  reserved  for 
flood  control  plus  130,000  acre-feet  of  storage  for  joint  irrigation,  flood 
control,  and  maintenance  of  low  flows. 

Flood  Plain  Regulation 

Recent  emphasis  is  toward  reducing  flood  damages  through  non-structural 
measures,  particularly  on  tributary  streams.  Flood  plain  regulation  is  the 
adoption  and  use  of  legal  tools  to  control  development  on  the  flood  plains. 
For  this  report  it  includes  zoning,  flood  proofing,  and  to  a  limited  extent, 
acquisition  or  some  other  equitable  arrangement  (such  as  subsidies  or  tax  in- 
centives) to  implement  the  regulation. 

Flood  insurance  became  an  operating  reality  through  the  National  Flood 
Insurance  Act  of  1968;  and  within  the  next  7  years  over  11,000  communities  began 
to  participate  in  the  program.  This  federally  subsidized  program  makes  flood 
insurance  available  to  individuals  at  affordable  rates.  In  return  for  the 
Federal  subsidy,  local  governments  are  required  to  adopt  flood  plain  use  regu- 
lations to  reduce  or  avoid  future  flood  damage  within  their  flood-prone  areas. 

In  December  1973,  Congress  passed  the  Flood  Disaster  Protection  Act  greatly 
expanding  the  available  limits  of  flood  insurance  coverage  and  imposing  two  new 
requirements  on  property  owners  and  communities.  First,  in  communities  where 
flood  insurance  is  already  being  sold,  property  owners  must  purchase  flood 
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insurance  to  be  eligible  for  any  new  or  renewable  Federal  related  financial 
assistance.  Any  building  located  in  areas  identified  by  the  U.S.  Department  of 
Housing  and  Urban  Development  as  having  special  flood  hazards  would  be  included 
under  that  restriction.  Second,  all  identified  flood-prone  communities  must 
enter  the  program  within  one  year  of  identification  in  order  that  residents 
may  qualify  for  Federal  and  Federally-related  financial  assistance.  This 
financial  assistance  includes  mortgage  loans  and  disaster  assistance  loans  from 
either  a  Federal  agency  such  as  FHA,  VA,  or  the  Small  Business  Administration, 
or  any  federally-insured  bank  or  savings  and  loan  association.  To  make  financial 
assistance  available  to  its  residents,  the  community  or  governmental  entity  must 
be  (1)  in  the  flood  insurance  program;  (2)  have  established  flood  plain  regu- 
lation for  future  development;  (3)  demonstrate  that  new  improvements  are  in 
accordance  with  these  regulations;  and,  (4)  that  flood  insurance  is  purchased 
for  all  structures  being  built  in  the  flood  plain.  Thus,  flood  plain  regulations 
will  be  a  must  in  most  areas  of  the  United  States. 

State  enforced  flood  plain  regulations  have  been  adopted  to  control  flood 
plain  development  until  detailed  flood  plain  studies  have  been  completed  by  the 
Department  of  Housing  and  Urban  Development.  After  the  studies  are  completed, 
the  States  will  provide  the  leadership  required  to  enforce  the  flood  plain 
regulation  as  required  by  HUD. 

Instream  Flow 
In  addition  to  those  rivers  considered  to  have  national  values,  several 
rivers  within  Northeast  Wyoming  have  recreation,  scenic,  and  aesthetic  values 
of  regional  importance.  With  the  expected  influx  of  people  for  energy  related 
industry,  the  demand  for  recreation  opportunities  will  far  exceed  anything  ex- 
perienced so  far.  Despite  conflicting  demand  for  water  which  is  certain  to  oc- 
cur, recreation  needs  can  only  be  met  by  utilization  of  rivers  such  as  the  Powder 
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and  Tongue. 

The  Powder  and  Tongue  rise  in  the  Bighorns  and  flow  northward  into  the 
Yellowstone  in  eastern  Montana.  Both  streams  depend  mostly  on  snowmelt  runoff 
from  the  mountains  instead  of  general  rains.  They  are  characterized  by  broad 
valleys  and  tree-lined  banks,  with  hay  meadows  in  the  lower  stretches.  Both 
are  typical  foothill  rivers  in  appearance  and  water  quality,  with  irrigation 
withdrawals  having  perhaps  the  greatest  impact  on  flows  and  water  qualities. 
In  general,  they  continue  to  possess  most  of  their  natural  qualities  and  are, 
therefore,  valuable  in  planning  for  future  recreation  opportunities.  Fishing 
is  fair  to  good.  Hunting  is  excellent  and  the  abundance  of  wildlife  makes 
simply  watching  birds  and  animals  a  pleasing  and  sometimes  exciting  experience. 

Flows  of  both  streams  are  erratic  because  of  natural  flow  patterns  and 
man's  diversions  and  returns.  Table  IV-9  shows  minimum  flows  considered  cri- 
tical and  a  higher  flow  considered  desirable  at  key  points  on  the  streams. 

Energy  Development 

As  America,  and  the  whole  world  for  that  matter,  grapples  with  an  energy 
crisis  that  threatens  to  drastically  alter  our  way  of  life,  the  Yellowstone 
Basin  is  caught  in  the  middle  between  conflicting  desires.  Some  residents  de- 
sire to  minimize  the  inevitable  socio-economic  changes  resulting  from  develop- 
ment of  the  energy  resources  while  others  favor  the  opportunity  to  share  their 
energy  resources  with  less  fortunate  neighbors  and  to  increase  job  opportunities 
and  the  tax  base  of  the  area. 

The  Nation  is  running  low  on  oil  and  gas.  Domestic  production  of  these  two 
fuels  has  been  declining  since  1970,  yet  they  still  provide  about  75%  of  U.S. 
energy  requirements.  Energy  experts  say  that  even  if  natural  gas  is  deregulated, 
it  will  supply  less  than  half  the  energy  in  2000  that  is  now  supplied.  Domestic 
oil  will  probably  do  no  more  than  hold  its  own  to  that  point  in  time,  although 
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Table  IV-9  Instream  Water  Estimates 
Northeast  Wyoming 


stream  Reach 

Jan 

F^ 

Mar 

AprU 

May 

June 

July         Auq 

Sept 

Oct      Nov        Dec 

(Cfs)               a/ 
Ttongue  River  Basin 

Above  Hi^line  Diversion 

50 
(US) 

50 
(115) 

50 
(1151 

50/100 
1        (115) 

200 
(200) 

200 
(200) 

200/150     145  y 
(200/150)    (145) 

125^/ 
(125) 

105  -'    60           50 
(115)    (115)      (115) 

From  Midline  Diversion 
to  Vfolf  Creek 

50 
(115) 

50 
(115) 

50 
(1151 

55/100 
(115) 

200 
(200) 

200 
(200) 

200/150     125 
(200/150)    (125) 

105 
(125) 

95           60           50 
(115)    (115)      (115) 

From  Wolf  Creek  to 
Goose  Creek 

50 
(125) 

50 
(125) 

50 
(125) 

65/100 
(125) 

200 
(200) 

200 
(200) 

200/150     100 
(200/150)    (125) 

70 
(125) 

60           60           60 
(125)    (125)      (125) 

From  Goose  Creek  to 
Tbngue  River  Reservoir 

160 
(300) 

160 
(300) 

200 
(300) 

200/300 
(300) 

500 
(500) 

500 
(500) 

360 
(500) 

100 
1        (300) 

100 
(300) 

200       200         150 
(300)    (300)    (300) 

4 

(20) 

4 

(20) 

4 

(20) 

Powder  River  Basin  -/ 

35/20 
(35) 

9^ 
(20) 

l^J          ^y        4 
(20)          (20)        (20) 

4 

(20) 

From  Buffalo  Creek  to 
Beaver  Creek 

6/20 
(20) 

35 
(35) 

35 
(35) 

From  Beaver  Creek  to 
ted  Fbrk 

30 
(40) 

40 
(40) 

40 
(40) 

40 
(40) 

60 
(75) 

60 
(75) 

30 
(40) 

30 
(40) 

30 
(40) 

30 
(40) 

30 
(40) 

35 
(40) 

From  Ited  Fork  to 
North  Park 

50 
(50) 

50 
(50) 

50 
(50) 

50 
(50) 

100 
(105) 

100 
(105) 

35 
(50) 

35 
(50) 

35 
(50) 

50 
(50) 

50 
(50) 

50 
(50) 

From  North  Fork  to 
Sussex  Irrigation  Canal 

60 
(70) 

60 
(70) 

60 
(70) 

60 
(70) 

140 
(145) 

140 
(145) 

50 
(70) 

50 
(70) 

50 
(70) 

60 
(70) 

60 
(70) 

60 
(70) 

From  Sussex  Irrigation 
Canal  to  South  Fbrk 

60 
(70) 

60 
(70) 

60 
(70) 

60 
(70) 

140 
(140) 

100^ 
(140) 

(70) 

(70) 

1^-'        30 
(70)           (70) 

60 
(70) 

60 
(70) 

From  South  Fork  to 
Crazy  Woman  Creek 

55 
(75) 

55 
(75) 

85 
(85) 

85 
(85) 

150 
(175) 

105 
(175) 

10 
(75) 

10 
(75) 

9 
(75) 

55 
(75) 

55 
(75) 

55 

(75) 

From  Crazy  Ivoman  Creek 
to  Clear  Creek 

55 
(150) 

55 
(150) 

200 
(200) 

200 
(200) 

270 
(280) 

270 
(280) 

45^^ 
(170) 

12^^ 
(170) 

12^        50^/'     55 
(170)        (170)      (150) 

55 
(150) 

From  Clear  Creek  to 
State  Line 

100 
(290) 

100 
(290) 

300 
(300) 

300 
(300) 

450 
(480) 

400 
(480) 

120 
(380) 

30^ 
(380) 

30^ 

(380) 

100         100 
(290)      (290) 

100 
(290) 

Crazy  \'toman  Creek  fron 
Dry  Creek  to  Mauth    5.' 

5 
(25) 

5 
(25) 

15 
(25) 

15 
(25) 

18^ 
(45) 

60^ 
(45) 

10^ 
(35) 

(35) 

2 

(35) 

^        5^.        8^ 
(25)        (25) 

•      6^     ■ 
(25) 

a/  Flcvs  approaching  optimum  are  shewn  in  parentheses  immediately  below  minimum  monthly  requirements. 

b/  Periods  vtiere  50  percentile  flows  obtained. 

c/  Weighted  average. 

1/  Tributary  to  Rswder  River. 


production  may  increase  by  the  1985  target  year  1f  prices  are  deregulated  or 
controls  are  eased,  and  decline  again  to  about  present  levels  by  the  year  2000. 

Running  counter  to  these  decreasing  supply  potentials  is  an  ever  increasing 
demand  for  energy.  Even  with  the  serious  conservation  effort  mandated  by 
President  Carter  in  his  April  20,  1977  energy  policy  declaration,  and  recogniz- 
ing the  effects  of  higher  energy  costs,  it  is  expected  that  the  Nation's  energy 
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demands  will  double  by  the  year  2000. 

Ultimate  energy  sources  such  as  nuclear  fusion,  wind,  the  sun,  ocean  tliermal 
gradients,  bioconversion,  and  geothermal  power  are  the  most  desirable  alternatives 
to  fossil  fuels,  and  they  should  be  developed  with  maximum  speed.  But  there  is 
little  likelihood  that  the  technologies  and  economics  of  such  new  systems  can  be 
developed  to  the  competitive  stage  soon  enough  to  make  their  impact  anything  more 
than  10  to  20  percent  of  the  year  2000  energy  market.  Even  if  they  provide  20 
percent,  the  demand  on  other  fuels  will  be  60  percent  above  1975  levels. 

The  alternatives  that  appear  to  be  available  to  meet  increasing  loads  are 
to  pay  skyrocketing  costs  for  imported  fuels  and  be  constantly  at  the  mercy  of 
forgein  suppliers  for  the  lifeblood  of  the  industrial  production  system;  to 
rely  on  drastically  increased  nuclear  production;  to  drastically  increase  coal 
production;  or  adopt  some  combination  of  these  three.  In  the  long  term,  with  a 
finite  amount  of  oil  and  gas,  worldwide,  the  need  for  developing  energy  sources 
other  than  oil  and  gas  is  even  more  apparent. 

At  the  start  of  an  era  of  increasingly  tighter  energy  supplies,  the  economic 
prospects  of  the  western  region  appear  to  be  exceptionally  bright.  Concern  re- 
garding the  development  of  western  energy  resources  centers  mainly  about  the  ra- 
pid influx  of  people  into  sparsely  settled  areas,  the  added  demands  imposed  by 
commercial  ventures  on  existing  water  supply  systems,  the  potential  loss  of 
agricultural  land,  and  the  degradation  of  the  physical  environment  in  a  region 
noted  for  distinctive  progressive  lifestyles  and  scenic  and  recreational  assets. 

Coal  mining  is  the  primary  commercial  activity  likely  to  develop  in  the  re- 
gion and  it  is  certain  to  be  accompanied  by  the  development  of  means  to  trans- 
port coal  from  mining  areas  to  centers  of  consumption.  Slurry  pipelines  and 
unit  trains  are  practical  possibilities  for  the  transportation  of  coal  except 
where  Mery   short  distances  are  involved. 
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f{5g(5E05?ado  District  Libraca 

Several  alternatives  to  the  direct  long-distance  shipment  of  coal  are 

technically  feasible.  These  include  the  local  conversion  of  coal  to  synthetic 
fuels  or  electrical  power.  The  associated  major  developments  would  be  gas  pipe- 
line and  overhead  electrical  power  transmission  systems. 

The  following  discussions  cover  briefly  the  environmental  aspects  of  these 
commercial  developments.  The  significance  of  environmental  impacts  can  be  as- 
sessed only  within  specific  situations  and  no  detailed  evaluation  can  be  made 
in  general  terms.  Thus  the  intent  here  is  to  identify  only  some  of  the  major 
considerations  that  should  enter  into  the  assessment  of  potential  impacts,  and 
to  describe  the  environmental  relationships  and  mechanisms  which  tend  to  link 
these  into  impact  networks. 

Several  topics  take  on  particular  significance  in  the  context  of  Northeast 
Wyoming  coal  development.  Almost  universally  within  the  area,  many  competing 
uses  exist  for  available  supplies  of  water--irrigation  of  crops,  livestock  wa- 
tering, farmstead  uses,  city  and  town  water  supplies,  and  recreational  and  in- 
dustrial uses.  Although  water  is  not  in  short  supply  on  a  yearly  basis,  the 
added  demand  introduced  by  commercial  developments  imposes  strains  on  the  over- 
all water  supply  system.  Coal-related  industries  consume  water  at  a  relatively 
constant  rate  throughout  the  year  whereas  most  existing  supply  systems  are  bet- 
ter suited,  by  nature  and  design,  to  meeting  more  seasonal  needs.  Problems  of 
distribution  of  water  in  space  and  time  may  result  and  require  the  upgrading  of 
facilities  or  the  construction  of  new  ones.  New  dams,  and  impoundments  or  stor- 
age reservoirs  may  become  necessary. 

Potential  effects  of  coal  related  activities  on  the  quality  of  a  region's 
water  resources  may  be  more  significant  than  the  quantitative  aspects  of  water 
use.  Special  attention  must  be  directed,  therefore,  to  the  aspects  of  mining 
and  industrial  developments  which  relate  to  the  generation  and  transportation  of 
waterborne  contaminants. 
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Possibly  the  item  of  greatest  concern  with  respect  to  development  of  the 
area's  coal  reserves  centers  around  the  rapid  increase  in  manpower  demand 
created  by  the  contemplated  commercial  developments.  The  number  of  people  and 
the  particular  skill  mix  required  for  operation  of  each  type  of  development  can 
be  predicted  with  reasonable  accuracy.  In  the  case  of  construction,  however, 
precision  is  virtually  impossible  in  view  of  the  multitude  of  factors,  many  of 
them  site-specific  and  weather  dependent,  which  could  influence  the  magnitude 
of  the  work  force,  the  total  number  of  manhours  required,  and  the  duration  of 
the  construction  period. 

Ambient  air  quality  is  relatively  good  in  most  parts  of  Northeast  Wyoming, 
and  the  desire  to  maintain  the  prevailing  quality  is  universal.  Airborne 
emissions  associated  with  the  pertinent  industrial  developments  and  the  per- 
formance of  available  control  techniques  are  matters  demanding  constant  sur- 
veillance and  control. 

Figure  IV-1  shows  relative  production  and  use  of  Wyoming's  energy  resources 
8/ 
in  1975. 

To  predict  what  the  future  may  hold  for  the  region  in  the  energy  field, 
a  linear  program  model  analysis  was  made.  The  study  consisted  of  two  major 
components:  1)  a  "macro"  level  analysis  which  considered  national  energy  supply 
and  demand  interaction  and  2)  a  "micro"  level  analysis  which  focused  on  the  en- 
ergy development  activity  of  the  Yellowstone  Study  Area.  For  full  details  of 
this  macro  and  micro  analysis  the  reader  is  referred  to  the  Analysis  of  Energy 
Projections  and  Implications  for  Resource  Requirements,  conducted  for  the  MRBC 
by  the  Harza  Engineering  Company. 

A  summary  of  the  projected  demands  for  coal  development  with  various  con- 
straints imposed  is  shown  in  Table  IV-10.  Northeast  Wyoming  is  represented  by 
areas  (columns)  5  and  6  on  the  table. 


IV-20 


UNITS    -    OUADRlLLtON    jOulES    (OJ) 


Figure  IV-1  Production  and  Use  of  Energy 
Wyoming- 1975 

Source:  Los  Alamos  Scientific  Laboratory 


The  low  level  of  development  shown  in  Table  IV-10  was  based  on  restraining 
energy  development  to  the  level  of  area  demands  plus  1975  commitments  for  ex- 
port. Because  of  ongoing  construction  and  other  commitments  of  industry  and 
government  this  is  impractical,  but  it  does  provide  a  baseline  for  comparison 
of  other  energy  development  levels. 

At  the  other  extreme,  the  high  level  shows  the  production  required  to  meet 
the  area's  share  of  the  national  demand,  as  delineated  by  the  macro-model. 
This  level  of  national  demand  presumes  that  imported  oil  will  cost  about  $13 
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Table  IV-10  Comparison  of  Micro  Model  Runs 
Yellowstone  Study  Area 
Coal  Production  -  Millions  of  Tons 


North 
Dakota 

Montana 

Wyoming 

Yellows ton* 
Study  Area 

1 

2 

3 

4 

5 

6 

Estimated  Production 

11.2 

0.3 

Year  1975 
0 

Year  1985 

15.5 

6.7 

0.9 

34.60 

Low 

11.00 

0.50 

0 

25.00 

74.00  i/ 

0.50 

111.00 

Most  Probable 

17.25 

19.49 

0 

84.65 

?7.96  y 

3.47 

162.82 

High 

54.09 

7.10 

29.19 

100.00 

100.00 

3.47 

293.85 

No  Conversion  -  Hiqh 

3.08 

18.97 

0 

83.13 

37.96 

3.47 

146.61 

Alternate  Transoortation-M.P. 

39.43 

40.13 

0 

43.21 

46.45 

3.47 

172.68 

Alternate  Transportation-High 

59.07 

44.50 

3.19 

100.00 

89.46 

3.47 

299.69 

No  Gasification  -  High 

20.71 

5.51 

0 

85.14 

100.0 

3.47 

214.83 

Year  2000 

Low 

11.00 

0.50 

0 

25.00 

74.00 

0.50 

111.00 

Most  Probable 

112.36 

30.88 

37.96 

200.00 

128.45 

3.47 

513.11 

High 

158.26 

30.10 

200.00 

200.00 

200.00 

3.47 

791.83 

North  Dakota  Constraint-M.P. 

39.43 

30.89 

39.18 

200.00 

127.59 

3.47 

440.56 

No  Conversion  -  High 

43.80 

22.34 

108.86 

200.00 

200.00 

3.47 

578.47 

25%  Market  Share  to  8  &  9 

140.55 

3.00 

127.89 

200.00 

200.00 

3.47 

674.91 

Alternate  Transportatlon-M.P. 

131.76 

100.13 

37.99 

113.70 

146.37 

3.47 

533.42 

Alternate  Transportation-High 

152.75 

100.23 

151.56 

200.00 

200.00 

3.47 

808.01 

No  Gasification  -  High 

164.88 

12.03 

13.12 

200.00 

200.00 

3.47 

593.50 

hi   The  "low"  run  was  constrained  to  meet  all  within-state  demands  plus  all  export 
commitments  considered  firm  as  of  1/1/76.  The  "most  probable"  run,  which  was 
not  so  constrained,  shifted  some  of  this  required  production  to  other  areas. 


per  barrel  (1975  dollar  values),  that  energy  growth  will  be  restrained  by  a 
conscientious  conservation  effort,  that  population  growth  will  level  off  by  the 
year  2000  and  that  living  standards  will  continue  at  about  their  present  levels. 
The  high  level  estimates  presume  that  the  physical  facilities  --  mining,  trans- 
portation and  conversion  --  can  and  will  be  available  as  they  are  needed  to  pro- 
duce and  move  the  energy.  It  also  presumes,  as  do  all  of  the  runs,  that  there 
is  some  level  of  development  at  which  the  problems  in  a  given  supply  area  would 
be  so  severe  that  further  expansion  would  cease,  thus  forcing  additional  develop- 
ment into  some  other  supply  area  in  the  basin.  The  most  probable  limiting  factor 
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will  be  public  objection  to  increased  impacts,  such  as  needs  for  housing, 
schools,  roads,  etc.,  and  the  problems  of  air  and  water  pollution,  grade-crossing 
delays,  undesirable  immigrants,  and  other  factors,  real  or  imagined.  Any 
attempts  to  identify  the  level  at  which  production  expansion  will  cease  is  of 
necessity  a  guess,  but  there  are  some  identifiable  points  at  which  problems 
seem  to  become  particularly  severe  in  relation  to  the  facilities  expected  to  be 
available.  In  the  Yellowstone  Study,  those  points  appear  to  be  in  the  neigh- 
borhood of  100  million  tons  in  any  one  study  area  in  1985,  and  200  million  tons 
per  area  in  2000.  These  limits  were  imposed  in  the  model  studies. 

The  most  probable  model  runs  represent  what  would  happen  if  there  are  con- 

a/ 

tinuing  uncertainties  and  delays  in  getting  permits  and  licenses;  if  construction 

is  delayed  for  administrative,  physical  or  financial  reasons;  and  if  constraints 
are  imposed  on  operations  -  such  constraints  as  no  mining  in  alluvial  valleys,  no 
mining  in  extensive  tilled  areas,  no  developments  in  areas  reserved  for  historical, 
scenic  or  other  reasons,  etc.  It  is  interesting  to  note  that  the  latter  constraints 
on  mining  areas  do  not  materially  effect  the  amount  of  production,  but  they  do  af- 
fect its  location.  Over  95  percent  of  the  minable  coal  lies  outside  of  the  rather 
liberally  defined  restricted  areas  that  were  considered  in  these  studies. 

The  alternative  transportation  runs  shown  in  the  table  indicate,  so  far  as 
the  Wyoming  areas  are  concerned,  what  might  happen  if  the  Gillette-Douglas  rail 
line  is  never  built.  Under  this  alternative,  total  production  would  not  change 
materially,  but  the  amount  of  conversion  in  the  Study  Area  would  increase  signi- 
ficantly. 

The  no-conversion  run  indicates  the  effect  on  coal  production  of  a  policy 
against  conversion  in  the  Area.  The  no  gasification  run  eliminates  gasifica- 
tion as  a  conversion  option,  but  permits  conversion  to  electricity. 

Some  of  the  changes  that  result  from  applying  constraints  seem  unreason- 
able when  a  single  supply  area  is  considered.  The  reason  for  these  seeming 


a/  Including  transportation   facilities. 
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inconsistencies  is  that  the  changes  induce  shifts  from  one  supply  area  to  an- 
other because  of  the  relative  availability  and  costs  of  transportation  in  the 
various  areas. 

Table  IV-11  shows  more  details  of  the  various  runs  for  the  Northeast 
Wyoming  supply  areas.  Figure  IV-2  shows  the  location  of  coal  supply  areas  of 
Northeast  Wyoming. 

Table  IV-11  Northeast  Wyoming  -  Micro  Model  Analysis 


1985 

2000 

Supply  Area  5 

Supply 
Area  6 

Supply  Area  5 

Supply 
Area  6       1 

Ibst 

No 

Hist 

~m 

ixtensive 

Probable 

Gasifi- 

No 

All 

Extensive 

Probable 

Gasifi- 

No 

All 

Development 

Development 

cation 

Conversion 

Alternatives 

Development 

Develop-T.cnt 

cation 

Conversion 

Alternatives  • 

c 

o.il   Production     ^W  Tons 

100.00 

37.96 

100.00 

37.96 

3.47 

200.01 

128.45 

200.00 

200.00 

3.47 

Mines 

F 

xports     (K1  Tons) 

98.57 

36.53 

99.21 

36.53 

3.47 

154.07 

100.52 

198.53 

198.53 

3.47 

Rail    (MM  Tons) 

60.27 

36.53 

60.91 

36.53 

3.47 

115.21 

100.52 

144.67 

144.67 

3.47 

Slurry   (fW  Tons) 

3B.30 

0.00 

38.30 

0.00 

0.00 
0.00 

38.86 

0.00 

53.86 

53.86 

0.00 

onversion 

1.43 

1.43 

.79 

1.43 

45.93 

27.93 

1.43 

1.43 

Ther.El.Cons.lHHT) 

1.43 

1.43 

1.43 

1.43 

0.00 

1.43 

1.43 

1.43 

1.43 

0.00 

Cap  (Mil) 

390 

390 

390 

390 

0.00 

390 

390 

390 

390 

0.00 

Gen   (GWH) 

2393 

2393 

1230 

2393 

o.no 

2393 

2393 

2393 

2303 

0.00 

Plants   (500  NW) 

0.00 

Syngas  Cons.    (I'JIT) 

0.00 

0.00 

0.00 

0.00 

0.00 

44.50 

26.50 

0 

0.00 

0.00 

Cap  (KCFD) 

0.00 

0.00 

0.00 

0.00 

0.00 

1330 

790 

0 

0.00 

0 

Plants   (2S0  MCro) 

0.00 

0.00 

0.00 

0.00 

0.00 

5 

3 

0 

0.00 

0 

abor^ 

3551          ' 

1863 

3551 

1863 

70 

8936 

5491 

Operating 

1901 

753 

1901 

753 

70 

7006 

4401 

3910 

3751 

70        i 

Mines 

1850 

702 

1850 

702 

70 

3700 

2376 

3700 

3700 

70        1 

Syngas 

0 

0 

0 

n 

0 

3315 

1974 

0 

0 

0         ' 

El   Gen. 

51 

51 

51 

51 

0 

51 

51 

51 

51 

0        • 

Construction 

1650 

1110 

1650 

0 

1870 

1090 

Mines 

310 

200 

310 

0 

210 

200 

210 

0       i 

Syngas 

1340 

910 

1340 

0 

1660 

890 

0 

0        i 

El.   Gen. 

0 

0 

0 

0 

0 

0 

0 

0 

1 

ater  ricquircmcnts  ^ 

33764 

7804 

38313 

7804 

381 

91940 

43735 

76837 

<7923 

381 

Mines 

2000 

756 

2000 

759 

69 

4000 

2569 

4000 

4000 

69 

Reclamation 

2800 

1063 

2800 

1063 

311 

6600 

3596 

5600 

5600 

311 

Coal   Gasification 

0 

0 

0 

0 

0 

53044 

31538 

0 

0 

0 

El.   Gen. 

5982 

5982 

3076 

5982 

0 

5982 

5982 

5982 

5982 

0 

Slurry  Pipe 

22982 

0 

30438 

0 

0 

23314 

0 

61256 

32342 

0 

and  Requirements  ^ 

. 

Strip  Mines  ac/yr. 

718 

273 

718 

273 

80 

1436 

2800 

1436 

1436 

80 

Other  Coal   Needs 

3390 

1629 

3390 

1529 

104 

9042 

7370 

6390 

6390 

104 

Capital   Requirements-' 

505 

517 

505 

187 

10 

6326 

3811 

1022 

1020 

10 

Mines   (lv.$) 

605 

364 

505 

187 

10 

1020 

651 

1022 

1020 

10 

Syngas      " 

0 

0 

0 

0 

0 

5307. 

3160 

0 

0 

0 

El.    Gen." 

0 

153 

0 

0 

0 

0 

0 

0 

0 

0 

1                                              0/ 
Air  Pollution  Cimiisiion 

1         Particulates  T/yr. 

1196 

1196 

615 

1196 

0 

6505 

3500 

1196 

1196 

0 

Sulfur  Oxides  T/yr 

14356 

14356 

7382 

14356 

0 

73541 

42006 

14396 

14356 

0 

Nitrogen  Oxides  T/ 

1        11963 

11963 

6151 

11963 

0 

51493 

35005 

11963 

11963 

0 

a/ Exclusive  of  transportation 


These  analyses  show  that  slurry  pipeline  transportation  of  coal  comes  into 

the  economically  competitive  picture  sometime  before  production  reaches  100 

a./ 
million  tons  per  year,  and  then  increases  rapidly  as  the  incremental  cost   of 


a/  Cost  as  the  term  is  used  here,  means  resource  cost,  or  the  amount  of  materials 
"    manpower,  and  energy  required.  These  "costs"  may  have  little  direct  relation 
to  "rate",  or  the  amount  charged  for  the  service. 
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adding  rail  or  other  transportation  capacity  goes  up.  For  example,  if  25  mil- 
lion tons  per  year  of  additional  capacity  are  needed  and  the  alternatives  are  to 
(1)  improve  the  track  and  signal  system  on  an  existing  railroad,  (2)  build  a  new 
transmission  line,  or  (3)  build  a  new  slurry  pipeline,  the  resource  costs  favor 
alternative  (1).  As  the  need  for  capacity  continues  to  increase,  however,  the 
next  increment  of  rail  cost  is  more  expensive,  and  at  some  point  exceeds  the  cost 
of  building  a  new  pipeline  or  transmission  line.  However,  these  inter-relations 
are  somewhat  academic  in  Northeast  Wyoming.  If  the  judgement  of  those  involved 
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in  the  study  is  correct,  transportation,  or  the  lack  thereof,  is  apt  to  impose 
a  limit  on  the  amount  of  coal  mined  in  the  area,  in  spite  of  the  claims  of  the 
railroad,  pipeline,  and  transmission  line  interests  that  each  of  them,  according 
to  proponents,  could  carry  all  of  the  energy  produced  in  Northeast  Wyoming  to 
its  ultimate  user.  The  Study  Team  believes  that  all  of  them,  in  whatever  combi- 
nation may  evolve,  will  have  trouble  getting  the  job  done  because  institutional 
problems  will  impose  constraints  to  all  transportation  modes  that  will  signifi- 
cantly delay  or  even  prohibit  some  potential  developments.  Anticipated  trans- 
portation bottlenecks  are,  in  fact,  the  primary  reasons  for  the  differences  bet- 
ween the  "high"  and  the  "most  probable"  development  estimates.  This  is  not  to 
say  that  industry  could  not  provide  the  physical  facilities  that  are  needed  - 
the  Team  believes  that  it  could,  and  so  indicates  by  using  the  high  estimates 
in  the  future-without-a-plan  section  of  Chapter  V.  The  question  is  not  whether 
it  could  be  done,  but  rather  whether  the  public  will  let  it  be  done,  and  whether 
the  financial  wherewithall  to  get  it  done  will  be  available.  The  Team's  judge- 
ment is  that  the  legal,  institutional,  social,  and  economic  constraints  will  de- 
finitely delay  and  limit  development,  particularly  in  the  1985  situation.  The 
problem  for  1985  is  primarily  one  of  timing.  Pipeline  companies  have  been  work- 
ing diligently  for  several  years  trying  to  arrange  for  the  necessary  clearances, 
rights-of-way,  water  supplies,  and  other  pre-requisites  to  construction.  There 
is  no  firm  indication  that  these  activities  will  be  successfully  completed  in 
time  to  complete  the  final  design  work  and  construction  to. permit  moving  coal  be- 
fore 1985.  The  railroads  have  not  really  had  to  face  head-on  the  critical  pro- 
blems of  massive  improvements,  grade  crossings,  rural  and  urban  area  segregations, 
noise  and  air  pollution,  financing  in  the  face  of  an  uncertain  long-range  market, 
etc.  The  easy  part  of  the  expansion  program  is  being  done  now,  -  the  difficult 
part  lies  ahead. 
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The  bottom  line  of  the  Team's  analysis  is  that  there  is  a  place,  and  a  need, 
for  all  types  of  coal  transportation  that  can  be  provided  on  a  sound  environ- 
mental and  economic  basis,  and  that,  in  the  1980's  at  least,  the  need  will  exceed 
the  combined  capacities  of  all  types  of  facilities  that  will  be  available. 

Institutional,  legal,  and  social  constraints  are  not  related  exclusively 
to  transportation  --  they  apply  to  the  whole  development  spectrum.  This  judge- 
ment accounts  for  the  100  million  (1985)  and  200  million  (2000)  tons-per-year 
production  limits  imposed  on  any  one  supply  area  in  the  micro-model  study.  These 
numbers  may  not  be  the  correct  ones,  exactly,  but  there  is  undoubtedly  some  point 
at  which  the  local  and  regional  pressures  against  further  mining  and  transporta- 
tion and/or  conversion  will  prevail,  and  expansion  will  cease. 

It  is  not  inconceivable  that  the  relatively  conservative  predictions  re- 
sulting from  this  analyses  may,  in  the  long  range,  be  too  high.   If,  for  in- 
stance, either  a  Federal  law  requiring  sulfur-removal  equipment  on  all  power 
plants  was  enacted,  or  a  new,  cheap  technology  for  sulfur  removal  was  developed, 
the  pressures  for  further  development  of  Yellowstone  coal  would  decrease.  Simi- 
larly, if  a  new  technology  for  energy  conversion  -  solar,  nuclear  fusion,  or 
what  have  you  -  is  perfected,  the  inefficient  coal-burning  conversion  systems 
will  become  obsolete  and  the  demand  for  coal  as  a  fuel  source  would  abate.  These 
kinds  of  possibilities  tend  to  inhibit  massive  expenditures  in  anticipation  of 
future  markets,  so  major  developments  are  apt  to  come  only  after  there  is  a  firm 
commitment  for  the  facility  or  product.  In  the  past  few  years  there  has  been  a 
demand  for  western  coal  that  exceeds  the  supply,  and  there  has  been  a  scramble  to 
get  in  on  the  ground  floor.  There  are  already  many  indications  that  the  glamour 
is  wearing  off,  and  that  the  future  financial  prospects  of  developments  are  being 
considered  wery   carefully.  These  questions  will  delay,  but  also  solidify,  develop- 
ment. In  any  case,  there  is  apt  to  be  more  activity  in  the  energy  field  in  North- 
east Wyoming  than  many  of  the  area  residents  would  like  to  see,  but  less  than 
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many  of  the  prognostications  of  the  past. 

Coal 

The  coal  industry  is  expected  to  have  enormous  growth  in  Northeast  Wyoming 
in  the  years  ahead,  with  production  increasing  from  850,000  tons  in  1967  to 
somewhere  between  130,000,000  tons  (most  probable  forecast)  and  200,000,000  tons 
(high  forecast)  in  2000.  The  projected  growth  of  the  coal  industry  at  the  most 
probable  level  would  be  accompanied  by  a  permanent  direct  employment  increase  of 
2,500  people  in  coal  production  and  conversion  by  the  year  2000.  Capital  invest- 
ment in  coal -related  facilities  in  Northeast  Wyoming  would  increase  to  over  7 
billion  dollars  by  2000.  The  present  consumptive  use  of  water  of  about  3,000 
acre-feet  per  year  could  increase  to  122,000  acre-feet. 

These  increases  are  related  primarily  to  current  and  anticipated  future 
economic  relations  between  fuel  sources,  but  other  factors  have  influenced  the 
demands  on  coal  for  the  short-range  period.  Some  of  these  factors  are: 

1.  Both  President  Ford  and  President  Carter  have  repeatedly  referred  to 
the  Nation's  failure  to  use  coal  resources  as  an  effective  way  to  meet 
energy  needs,  and  have  encouraged  legislation  which  would  "balance 
environmental  considerations  with  energy  considerations." 

2.  The  Federal  Power  Commission  ordered  all  utilities  to  stop  using  natu- 
ral gas  as  a  boiler  fuel. 

3.  The  Canadians  have  said  they  will  cease  exporting  oil  to  the  U.S.  by 
1982,  and  they  have  already  drastically  curtailed  natural  gas  deliveries. 

4.  On  June  30,  1975,  the  Federal  Energy  Administration  ordered  25  utilities 
to  burn  coal  in  74  plants  that  had  coal-burning  equipment,  and  ordered  41 
utilities  to  install  coal-burning  facilities  in  47  generating  plants 
then  under  construction  or  definitely  planned  for  construction.  Since 
then  additional  plants  have  been  scheduled  for  conversion  to  coal  firing. 
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5.  President  Carter  has  urged  conservation  as  a  means  of  limiting  energy 
demand,  and  has  encouraged  development  of  renewable  energy  sources,  but 
has  encouraged  development  of  coal  resources  as  an  interim  solution  for 
imminent  energy-shortage  problems. 
These  increasing  pressures  for  coal  production  will  impose  major  demands, 
on  Northeast  Wyoming's  and  the  Yellowstone  Basin's  coal  resources.  The  eastern 
coal  sources  will  also  feel  the  pressures  of  growing  demand,  and  will  continue 
to  be  the  Nation's  major  coal  sources  through  the  year  2000.  The  rate  of  growth 
in  production,  however,  will  be  faster  in  the  West.  Figure  IV-3  shows  the  dis- 
tribution of  coal  production  in  1974  and  the  probable  distribution  in  1985  if 
national  demand  reaches  a  billion  tons  per  year  by  that  time. 

5./ 
Figure  IV-3  Source  of  Coal 
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The  amount  of  energy  required  to  operate  a  coal  mine  varies  considerably 
with  overburden  depths,   haul   distances,   reclamation  problems  and  a  host  of  other 
factors.     The  proportion  of  total   energy  that  is  provided  by  electricity  also 
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varies  drastically,  depending  on  power  availability,  location,  etc.  On  the 
average,  however,  Wyoming  mines  are  likely  to  require  about  4.3  kilowatt-hours 
of  energy  per  ton  of  production.  This  translates  to  a  capacity  requirement  of 
about  0.7  megawatts  per  million  tons,  or  70  megawatts  of  capacity  and  430,000 
megawatt-hours  of  energy  to  meet  the  needs  of  a  mining  operation  of  100  million 
tons  per  year.  When  the  associated  residential,  commercial,  and  other  indus- 
trial power  requirements  are  added  to  the  mining  loads,  it  appears  likely  that 
Extra  High  Voltage  (EHV,  161-345  kva)  transmission  will  be  required  to  serve  the 
mining  areas.  No  such  lines  currently  exist  in  the  area,  except  for  the  230  KV 
line  that  crosses  the  basin  in  an  east-west  direction  and  transects,  rather  than 
parallels,  the  coal  producing  area. 

Existing  power  plants  in  the  study  area  could  probably  meet  the  loads  of 
the  area  if  their  entire  output  was  dedicated  to  the  area.  As  a  matter  of  fact, 
however,  there  is  at  the  moment  (1977)  virtually  no  capacity  in  the  existing 
plants  that  is  not  committed  to  some  use,  either  within  or  outside  of  the  study 
area.  Any  substantial  new  loads  that  develop  (the  Harza  study  notwithstanding) 
will  have  to  be  met  by  either  additional  capacity  in  the  area,  or  imports. 

Table  IV-12  shows  current  or  proposed  coal  mining  activities  that  had  been 
reported  to  the  Bureau  of  Mines,  U.S.   Department  of  the  Interior,  by  December  31, 
1977.     Major  preparatory  work  had  been  started  at  several  of  the  proposed  mines 
prior  to  the  initial  Sierra  vs.   Morton  decision.     Most  activities  were  curtailed 
as  a  result  of  the  suit  but  have  been  resumed  since  the  Supreme  Court  decision  in 
favor  of  the  Government  in  June  1976. 

Table  IV-13  lists  proposals  that  have  been  made,  at  one  time  or  another, 
for  construction  of  coal   gasification  plants  in  Northeast  Wyoming.     None  of 
these  proposals  was  being  actively  pursued  in  1977.     Figure  IV-4  shows  possible 
locations  of  energy  developments. 
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Table   IV-12  Existing  and  Proposed  Coal   Mines   in  Northeast  Wyoming 
(As  of  December  31 ,   1977) 


Pro.joct  name 


County 


Owner 


Annual 
Type  of   production   Operatio- 
mine   (million  tons)    date 


Sheridan  Public  Service  Co.  Strip 
of  Oklahoma 


Asi:  Creek 

Bolle  Ayr  (South)   Campbell  Amax  Coal  Co. 


Strip 


Big  Horn 
Black  Thunder 
Buckskin 
Caballo 
Coal  Creek 
Cordero 
Eagle   Butte 

East  Gillette 
Jacobs   Ranch 
North  Antelope 


Sheridan  Big  Horn  Coal  Co.      Strip 

Campbell  Atlantic-Richf ield   Strip 
Co. 

Campbell  Shell  Oil  Co.  Strip 

Campbell  Carter  Kining  Co.     Strip 

Campbell  Atlantic-Richfield  Strip 

Campbell  Sunoco  Energy  Strip 

Development  Co. 

Campbell  Amax  Coal  Co. 
Campbell  Kerr-McGee  Corp.' 
Campbell  Kerr-McGee  Corp. 
Campbell  Peabody  Coal  Co. 


North  Gillette         Campbell   Peabody 
Coal   Co. 


Strip 
Strip 
Strip 
Strip 
Strip 


Rawhide 

Pronghorn 

Rochelle 

Stevens   North 

Thunderblrd 
V/lldcat  Creek 
V/yodak 


Campbell  Carter  Mining  Co.  Strip 
Campbell  Mobil  Oil  Corp*  Strip 
Campbell  Peabody  Coal  Co. 


Campbell  Western 
Fuels  Assoc. 


Campbell  El  Paso  Natural 
Gas  Co. 

Campbell  Gulf  Mineral 
Resources  Co. 


Strip 

Strip 

Strip 
Strip 


Campbell  Wyodak  Resources   Strip 
Development  Co. 


1976-  0.0 
1985-  0.5 
1976-  7.2 
1985-20.0 

1976-  0.7 
1985-  2.0 

1976-  0.0 
1985-20.0 

1976-  0.0 
1985-  ^+.0 

1976-  0.0 
1985-10.0 

1976-  0.0 
1985-  8.0 

1976-  0.1 
1985-12.0 

1976-  0.0 
1985-20.0 

1976-  0.0 
1985-12.0 

1976-  0.0 

1985-1^.5 

1976-  0.0 
1985-  6.0 

1976-0.0 
1985-? 

1976-  0,0 
1985-12.0 

1976-  0.0 
1985-  5.0 

1976-  0.0 
1985-  5.0 

1976-0.0 
1985-5.0 

1976-  0.0 
1985-  3.5 

1970-  0.0 
1985-  8.0 

1976-  0.8 
1985-  5.6 


1978 
existing 
existing 
existing 

1980 

1979 

198."i 
existing 

1978 
197-1 
1978 
1982 

1985 

1977 
1979 
1985 

1985 

1981 

1980 

existinjt . 
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Table  IV-13  Proposed  Synthetic  Fuel  Plants 
Northeast  Wyoming 


Project  Name  &  Location 


Owner 


Product  Type  Possible 
MMCF/day  Completion 
BBls/day Date 


Converse  County,  Wyo. 
15  miles  NE  of  Douglas 

Panhandle 
Eastern  Pipeline 
Company 

250 

Coal 
Gasifi. 

1987 

Gasification  Complex 

Northern  Natural 
Gas  Company 

500 

Coal 
Gasifi. 

250-1981 
250-1984 

Lake  DeSmet,  Wyo. 

Texaco,  Inc. 

? 

Coal 
Gasifi. 

& 
Liquifi. 

2000 

Campbell  Co. ,  Wyo. 

Carter  Oil  Company 

250 

Coal 
Gasifi. 

1994 

Figure  IV-4  Possible  Coal  Developments  -  Yellowstone  River  Basin 


•  Existing  mines 
^  Proposed  mines 
A  Proposed  gasification 
■  Existing  power  plant 
D  Proposed  power  plant 

Source:     Old  West  Regional   Commission 
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Oil   and  Gas 

The  oil   and  gas   industry  provides  a  significant  payroll    in  Northeast  Wyoming 
and  a  major  tax  base  for  the  area  and  the  State.     However,  the  industry  apparently 
has  a  definite  limit  of  resources   and  is   generally  projected  to  decline.      In   1967 
the   industry  consumed  18,200  acre-feet  of  water  in  Northeast  Wyoming.      Water  uses 
have  increased  with   increasing  flooding  operations.     Some  of  the  water  used  in  the 
oil   fields   is  obtained  as  a  by-product  of  the  oil  wells,  and  thus   in  effect  is  re- 
turned to   its  source  without  creating  a  demand  on  outside  supplies.     Other  water 
is  pumped  from  formations  different  from  the  oil-bearing  one.     While  this   has  not 
previously  involved  serious  groundwater  use  conflicts,   the   increasing  demands  be- 
ing levied  on  deep  groundwater  supplies   in  Northeast  Wyoming  may  change  this 
situation. 

There  is  a  network  of  relatively  small   oil   and  gas  pipelines  within  the 
basin,   but  no  high-volumne  gas   lines  that  could  carry  the  output  of  major  gasi- 
fication plants,   if  they  are  ever  installed. 
Uranium 

Even  though  the  presence  of  uranium  in  Northeast  Wyoming  has  been  known  for 

some  time,   intense  exploration  and  development  activity  have  not  occurred  until 

recently.     There  is  one  mill    in  the  area,  owned  by  Exxon„     Groundwater  will   pro- 

41/ 
bably  supply  all   the  water  needed  for  the  3,000  tons-per-day  plant. 

The  Rocky  Mountain  Energy  Company  has  proposed  development  of  a  uranium 
mining  and  milling  operation   in  north-central   Converse  County,  in  the  upper 
reaches  of  the  Cheyenne  River  drainage,  and  is  currently  preparing  an  environ- 
mental  impact  statement  and  acquiring  necessary  rights-of-way.     The  proposed 
operation  will   involve  some  200  on-site  employees  to  produce  some  1,200  tons 
of  yellowcake  per  year.     Water  will   probably  be  provided  from  groundwater 
sources. 

The  failure  of  anti-nuclear  power  referenda  to  gain  voter  approval   in  six 
states  where  the  issue  was  on  the  ballots   in  1976  has   led  many  people  to  con- 
clude that  interest  in  nuclear  developments  will   again  accelerate,  and  that 

IV-33 


nuclear  facilities  will   become  a  rapidly  increasing  part  of  the  efforts  to  keep 
the  Nation's  energy  head  above  water,  even  though  nuclear  plants  are  now  less 
attractive,  economically,  than  they  once  were.     There  have  been  predictions  that 
if  the  country  made  a  "flat  out"  effort,  year-2000  nuclear  capacity  could  be 
600.000  megawatts.     Even  if  that  possibility  were  to  become  reality,  it  would 
have  little  effect  on  the  pressures  that  already  exist  for  production  of  Wyoming's 
uranium  resources,  particularly  if  the  current  ban  on  plutonium  and  breeder  re- 
actor use  is  continued  indefinitely. 

Electric  Power 

There  are  no  major  hydroelectric  power  facilities  in  the  area,  and  the 
oppprtunity  for  such  is  relatively  limited.     If  the  large  increase  projected 
for  thermal  power  is  actually  realized,  some  hydroelectric  development  may  be 
desirable  as  peaking  power.     A  pumped-storage  power  site  has  been  identified  in 
the  Tongue  River  Basin,  but  is  not  included  in  plans  considered  herein. 

The  world's  largest  air-cooled  power  plant  is  located  at  Wyodak,  near 
Gillette.     The  330-megawatt  plant  uses  reclaimed  waste  water  from  Gillette's 
sewage  disposal  system  to  meet  its  limited  water  needs. 

Other  power  plants  in  the  area  include  the  Dave  Johnson  (787.0  megawatts) 
at  Glenrock,  the  Osage   (35.5)  at  Newcastle,  and  the  Neil  Simpson  (27.7)  at 
Wyodak  which   is  scheduled  for  early  retirement. 

An  830-megawatt  power  plant  has  been  considered  for  the  Gillette  area 
(Unit  #1,  330  megawatts-1980;  Unite  #2,  500  megawatts-2000) ,  and  single-unit  500- 
megawatt  plants  have  been  proposed  for  the  Lake  DeSmet  and  Acme  areas.     These 
proposals  are  relatively  inactive  as  of  1977.     Pacific  Power  and  Light  is  ac- 
tively studying  the  advisability  of  building  a  2,000-megawatt  plant  in  the 
Sheridan  area.     The  Study  Team  believes  that  this  plant,  or  one  similar  to  it, 
will  be  built  by  the  year  2000,  and  has  developed  its  water  and  other  plans  ac- 
cordingly.    The  plant,  to  be  base-loaded,  would  use  about  7  million  tons  of  coal 

per  year.     Its  coal  would  be  mined  in  Montana  (coal  supply  area  4)  and  transported 
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by  rail   to  the  plant  site  south  of  the  Montana-Wyoming  State  line.     Water  con- 
sumption by  the  plant  would  be  approximately  30,000  acre-feet  per  year. 

Existing  power  transmission  lines   in  the  Study  Area  are  shown  on  Figure 
IV-5.      If  the  power  plant  here  discussed  is  built,  additional   ultra-high  voltage 
(jOO  kv)   lines  may  be  needed.      In  any  case,  some  new  transmission  in  the  161-230 
kv  range  will  be  needed  to  serve  the  mining  area  loads. 


Figure  IV-5  Major  Transmission  Li 


nes   in  Yellowstone  Basin,  Wyoming 


Major  power  systems  operating  in  Northeast  Wyoming  and  their  estimated  peak 
loads  are  shown  in  Table   IV-14. 

As   of  1975,   the  Northeast  Wyoming  portion  of  the  Yellowstone  hydrologic 
area  had  more  electric  load  than  generating  capacity  by  a  ratio  of  about  2  to  1. 
The  1976  addition  of  the  33Q-megawatt  Wyodak  plant  provided  capacity  to  cover 
peak-load  demands   until   about  1985.     By  the  year  2000,  if  no  additional  plants 
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Table  IV- 14  Electric  Systems  in  Yellowstone  Study  Area,  Wyoming 
1973  Actual   and  1985  &  2000  Estimated  Peak  Loads 

Organization  1973  1985  2000 

Private  Electric  Companies: 

Pacific  Power  &  Light  Co. 
Black  Hills  Pwr.   &  Light  Co. 
Montana-Dakota  Util . 

Cooperatives: 
Sheridan-Johnson  Elect. 
Tri-County  Elect. 
Niobara  Elect. 

Estimated  Total   for 
Northeast  Area 


446.0 

800 

1500 

12.2 

20 

40 

17.8 

30 

70 

6.4 

15 

30 

37.5 

120 

200 

4.7 

8 

20 

162  370  800 


a/  Data  for  1973  provided  by  Wyoming  State  Rural   Electric  Association.     The 
1985  and  2000  estimates  are  judgement  values  based  on  several   available 
but  widely  varying  projections.     Systems  data  are  for  entire  sytems,  parts 
of  which  may  be  outside  of  the  Yellowstone  Study  Area. 


are  built  in  the  area,  Northeast  Wyoming  capacity  will   be  less  than  half  of  that 
needed  to  meet  area  loads.     If  the  2,000  megawatts  of  capacity  additions  envi- 
sioned by  the  Study  Team  become  a  reality,  the  area  will   be  providing  about  3 
times  as  much  capacity  as  needed  locally  by  the  year  2000.     The  2,000-megawatt 
additions  would  probably  cover  area  loads  until   about  2020.     These  comparisons 
are  made  to  provide  a  measure  of  perspective,  and  are  not  intended  to  imply  or 
suggest  that  local   area  capacity  and  loads  necessarily  should  be  matched  when  ser- 
vice is  provided  by  an  integrated  power  system. 

Water  Needs  for  Energy 

Table  IV-15  lists  some   "average"  water  use  units  for  various  coal-related 
activities. 

Table  I\/-16  shows  coal-related  consumptive  uses  of  water  in  Northeast  Wyoming 
under  various  alternatives  considered.     Table   IV-17  shows  the  portion  of  the 
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Table   IV-15  Water  Use  For  Coal    Related  Activities 


a/ 

Gals,   per 

Gals,   per 

Acre- feet 

Type  of  Activity 

Ton  of  Coal 

Mill.   Btu 

per 

Input 

Mill.   Ton 

(Rounded) 

(Rounded) 

Coal   Mining  and  Unit  Train  Transport 

10 

1 

30 

Coal   Mining  and  Slurry  Pipeline 

235 

12 

720 

Transport 

Mine-mouth  Electric  Power  Plants 

(Consumptive  use) 

Closed  cooling 

100 

5 

300 

Stream  cooling 

500 

25 

1535 

Ponds 

600 

30 

1840 

Evaporative  cooling  towers 

850 

42 

2600 

Coal   Liquefaction 

1630 

815 

5000 

Combination-Liquefaction ,  Gasifi- 

cation, etc. 

1700 

850 

5200 

b/ 

Coal   Gasification 

2600 

1300 

8000 

Vegetative  Re-establishment  With 

Irrigation  cj  40  6  130 

aj  Assuming  20  million  Btu  per  ton  average 

bj  Recent  technological   advances  may  reduce  these  figures  to  about  1/2  of  the 
values  shown. 

cJ  Assuming  an  average  production  of  30,000  tons  of  coal   per  surface  acre  and 
an  irrigation  requirement  averaging  3.9  acre-feet  per  acre   over  a 
three-year  period.     Most  reclamation   in  Northeast  Wyoming  has  been  accomp- 
lished without  irrigation.     Reclamation  water  has  been  provided  for  in 
these  studies,  however,  to  assure  its  availability  should  it  be  needed. 


total   demand  that  pertains  to  the  Yellowstone  River  Basin  for  three  of  the 
alternatives. 
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YELLOWSTONE  LEVEL  B  STUDY 

Table  IV-16  Water  Requirements  For  Energy 

Northeast  Wyoming 


Consumptive  Use  - 

Acre  Feet  Per  Yeara/ 

Requirement 

1985 

2000 

Area  b 

Area  6      Total 

Area  5      Area  6 

Total 

Low  Level 

Mines 

1,480 

10 

1,490 

1,480 

10 

1,490 

Reclamation^' 

2,072 

45 

2,117 

2.072 

45 

2,117 

Gasification 

- 

- 

- 

- 

- 

- 

Generation 

1,283 

- 

1,283 

5.979 

- 

5,979 

Slurry 

- 

- 

- 

- 

- 

Total 

4,835 

55 

4.890 

9.531 

55 

9,585 

Most  Probable 

Mi  nes 

1,480 

69 

1.549 

2.569 

69 

2,638 

Reclamations/ 

2.072 

311 

2,383 

3.596 

311 

3,907 

Gasification 

- 

31.588 

- 

31,588 

Generation 

1.283 

- 

1,283 

1.284 

30,000 

31 .284 

Slurry 

- 

- 

- 

- 

- 

Total 

4.835 

380 

5,215 

39,037 

30,380 

69,417 

High  Level 

Mines 

2.000 

69 

2,069 

4.000 

69 

4,069 

Reclamation  2/ 

2.800 

311 

3,111 

5.600 

311 

5,911 

Gasification 

- 

- 

- 

53,044 

- 

53,044 

Generation 

1.283 

7.500 

8.783 

1,284 

30,000 

31,284 

Slurry 

22.982 
29.065 

- 

22.982 
36.945 

23,314 
87,242 

- 

23,314 

Total 

7,880 

30,380 

117,622 

No  Conversion  Run 

Mines 
Reclamationfi/ 

759 

69 

828 

4.000 

69 

4,069 

1,063 

311 

1,374 

5,600 

311 

5,911 

Gasification 

_ 

_ 

Generation 

1,283 

1.283 

1,284 

_ 

1,284 

Slurry 

. 

. 

- 

32.342 
43,226 

- 

32,342 

Total 

3.1Ub 

386 

3,48S 

380 

43.606 

North  Dakota  Constraint 

Mines 

759 

69 

828 

2,552 

69 

2,621 

Reclamation  b/ 

1,063 

311 

1,374 

3,573 

311 

3,884 

Gasification 

- 

- 

- 

31,588 

- 

31,588 

Generation 

1,283 

7,500 

8,783 

1,284 

30,000 

31,284 

Slurry 

- 

- 

- 

- 

- 

Total 

3,105 

7.880 

10,985 

38,9^7 

30,380 

69,377 

No  Gasification  Run 

Mines 

2,000 

69 

2,069 

4,000 

69 

4.069 

Reclamation  b/ 

2.800 

311 

3.111 

5,600 

311 

5.911 

Gasification 

_ 

_ 

_ 

. 

Generation 

1,283 

"7,500 

8.783 

1,284 

30.000 

31.284 

Slurry 

30.438 
36.521 

- 

30.438 

44l4o1 

61.256 
72,140 

- 

61.256 

Total 

7,86b 

30,380 

102,520 

a/     Figures  from  Harza  energy  study,  adjusted  to  reflect  dry-cooling  at  the 
Wyodak  plant,  and  the  Study  Team's  decision  to  add  2,000  MW  of  electric 
power  in  Area  6,  and  to  change  1985  most  probable  production  level  for 
area  5  to  74.0  million  tons/year. 

b/  See  footnote  c/.  Table  IV-15. 
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Table  IV-17  Energy- Related  Demands  on  Surface  Water" 
Northeast  Wyoming 


a/ 


Harza  Printouts  8,185 


Changes: 

Correct  Wyodak  (alrcooled) 
Change  1985  MP  Production  to  75.0 
Add  2000  MW  P.P.   1?  Sheridan 

Adjusted  Harza 

Supplied  from  Outside  Yellowstone  Area 

Osage  Powerplant 

ETSI  Slurry  b/ 

Mine   (but  not  reclamation)     require- 
ments supplied  by  groundwater 

Water  for  Wyogas  or  alternative, 
from  wells  or  Platte  River 


Net  Energy  Water  Demand  on  Yellow- 
stone Basin  surface  supplies  2,747 


44,116  34,145 


92,321 


Acre-feet  per  Ye«r 

Element 

.     Most  Probable 

High 

No  Gasification 

1985                  2000 

1985 

2000 

1985                  2000 

55,873  18,956 


38.694 


77,218 


4,699 
1,729 

-4,699 
30,000 

-4.699 
7,500 

-4,699 
30.000 

-1,793 
7,500 

-4.698 
30,000 

5,215 

69,417 

36,945 

117,622 

44.401 

102.520 

-920 

-920 

-920 
-15,000 

-920 
-15,000 

-920 
-15.000 

-920 
-15.000 

1,548 

-2.638 

-2,069 

-4.069 

-2.069 

-4,069 

- 

-9.986 

- 

-9.986 

_ 

. 

87,647 


26,412 


82,531 


Demand,  Tongue  River  Basin 
Mine  Reclamation  (Area  6) 
Sheridan  Power  Plant 

Total   Demand.  Tongue  Basin 
Supplied  from  Tongue-Prairie 
Dog  System 

311 
3TT 

311 
30.000 
30.311 

-30,000 

311 
7,500 
7.811 

-7,500 

311 
30.000 

3o!3n 

-30.000 

311 
7,500 

-7,500 

311 
30.000 

solan 

-30,000 

Balance  Needed 

311 

311 

311 

311 

311 

311 

Demand,  Powder  River  and  Adjacent  Area 

2 

,436 

25,562 

11,145 

57,336 

18.601 

52,220 

Available  from  Lake  OeSmet 

40 

,000 

20,000 

40.000 

20.000 

40,000 

20,000 

Available  from  Middle  Fork 

25 

,000 

25.000 

25.000 

25,000 

25.000 

25,000 

Balance  Needed 

0 

0 

0 

12.336 

0 

7.220 

a/  Consumptive  Use  at  use  site. 


b/  Reclamation  water  may  be  provided  from  groundwater,  but  is  Included  in  surface 
water  needs  here  to  Insure  that  adequate  supplies  are  available. 


Non-Energy  Minerals 
The  non-energy  mineral   industry  will   affect  employment  and  other  segments 
of  the  economy  to  some  degree,  but   its   impacts  are  relatively  small   in  terms 
of  the  total  economy.     Water  requirements  are  also  relatively  small,  as  shown 
in  Table  IV-18. 

Bentonite 


The  most  important  non-energy  mineral    in  Northeast  Wyoming  is  bentonite. 
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Production  rose  sharply  in  the  area  from  1960-69,  and  has  risen  irregularly 
since  then.     Output  figures  for  1974  show  1.4  million  tons  mined  at  a  value  of 
$17.5  million    (approximately  2.5  times  corresponding  levels   in  1960).     Crook 
County  accounts   for  70%  of  the  1974  production,  with   additional   output  from 
Johnson,  Natrona,  and  Weston  Counties.      Incomplete  reserve  data  places  usable 
reserves  at  a  minimum  of  30  million   tons;  with   15  million   tons   in  the  Colony  area 
of  Crook  County  and  15  million  tons   in   the  Kaycee  area  of  Johnson  County. 

The  State  of  Wyoming  is   the  largest  domestic  source  of  bentonite,  providing 
from  1960-75,  about  70%  of  the  total    U.S.   production.      If  Wyoming  keeps  up  with 
the  70%  of  national   output,  the  1985  projection  will  be  3.2  million  tons  and  4.9 
million   tons  for  the  year  2000.     Northeast  Wyoming  in  recent  years  has  produced 
the  largest  part  (63%)  of  Wyoming's  bentonite. 

Sand  and  Gravel 


Sand  and  gravel  production  usually  fluctuates  with  the  amount  of  road  build- 
ing being  done  in  the  area  and  the  State.  However,  it  is  expected  that  total 
highway  construction  and  sand  and  gravel  output  through  1985  will  be  fairly  con- 
stant. A  shortlived  rise  in  production  will  probably  occur  between  1975  and  1980 
with  the  construction  of  Burlington  Northern's  new  rail  line  between  Gillette  and 
Douglas  in  Northeast  Wyoming,  requiring  a  minimum  of  one  million  tons  of  aggregate. 

In  Northeast  Wyoming,  sand  and  gravel  is  usually  produced  in  all  counties, 
but  output  is  not  significant.  One  million  tons  were  mined  in  1974,  being  the 
lowest  production  since  1960.  Total  value  of  the  1974  output  was  $2.2  million. 

Stone 

Crushed  and  broken  stone  is  the  only  other  nonmetallic  now  produced  in 
Northeast  Wyoming  but  output  is  erratic  and  insignificant  in  quantity  and  value. 
Production  between  1960-75  fluctuated  as  a  result  of  short  term  construction  pro- 
jects without  establishing  any   long-term  trend. 
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Pumice  and  Sodium  Sulfate 

Pumice  is   used  for  road  building  and  has  been  irregularly  produced  in  the 
area.     Modest  amounts  were  produced  from  1960-64  in  Sheridan   County  and  from  1962- 
63  additional   amounts  came  from  Campbell   County. 

Small   amounts  of  sodium  sulfate  have  been  produced  from  1965-70  from  saline 
deposits  in  Natrona  County,  but  there  is   little  apparent  potential   for  resump- 
tion of  this  mining. 

Both  pumice  and  sodium  sulfate  use  dry  mining  and  processing  techniques. 
Therefore,  no  projections  of  production  or  estimates  of  water  use  have  been 
made. 

Table  IV-18  shows  estimates   for  current  and  anticipated  non-energy  minerals 
water-needs   for  the  Northeast  Wyoming  portion  of  the  Yellowstone  Level   B  Study 
Area.     Available  data  shows  needs  for  the  Wyoming  portion  of  the  Yellowstone  study 
area,  but  a  breakdown  for  each  study  planning  area  is  not  available.      Inasmuch  as  the 
needs  are  small,   it  is  assumed,   for  purposes  of  hydrologic  analysis,   that  the 
Wyoming  needs   for  sand,   gravel,   and  stone  would  be  equally  split  between   the 
Wind-Bighorn-Clarks   Fork  and   the  Northeast  Wyoming  study  areas.      Needs   for  copper 

gypsum,   and   lime  are  all   assigned  to  Wind-Biqhorn-Clarks   Fork. 

Table  IV-18  Estimated  Annual  Non-Energy  Mineral    Industry  Water 
Northeast  Wyoming  Area,   1975,   1985,   and  2000 


1975 

1985 

2000 

Mineral 

Diversion 

Consump- 
tion 

Di 

version 

Consump- 
tion 

Diversion 

Consump- 
tion 

Sand  and  Gravel 
Stone 

89 
76.5 

9 

6 

(A( 

ere 

i-feet) 
89 

38.5 

9 

3 

133.5 
64.5 

14 
4.5 

Total 

166 

15 

128 

12 

198 

19 
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31/ 
Outdoor  Recreation 

Some  outdoor  recreation  activities  cannot  be  treated  meaningfully  in  a  de- 
mand -  supply  =  needs  formula.     For  activities  such  as  sightseeing,  pleasure 
driving,  photography,  etc,  that  are  related  to  "what's   there,"   it  is  difficult 
to  identify    what  kinds  of  additional   attractions  are  needed  and  could  be  pro- 
vided.    On  the  other  hand,  on   the  basis  of  past  experiences,  some  types  of  fa- 
cility needs,  such  as  those  for  picnicking,  can  be  related  to  population  or 
other  identifiable  factors.     The  population  projection  used  in  this  analysis  was 
the  "most  probable"  series   provided  by  the  Wyoming  State  Planning  Coordinator's 
office.     This  series  projects  a  34  percent  increase  in  population,  for  the  plan- 
ning area  as  follows: 

Population  Projections  -  Northeast  Wyoming 

1976  127,353 

1985  153,423a/ 

2000  170,631a/ 

Several   problems  were  confronted  in  making  the  recreation  projections.     Com- 
piling the  figures  involved  the  use  for  the  most  part  of  secondary  data  sources. 
This  consequently  limited  the  analysis.     State  and  Federal   agencies  were  asked  to 
update  their  inventories,  but  only  a  few  responded.     Incomplete  data  also  limited 
the  accurateness  of  information  on  privately  owned  recreation  areas  and  facilities, 
It  was  necessary  to  use  activity  participation  rates  that  were  developed  in   1968 
and  modified  in  1970.     In  addition  to  the  time  lag,  the  population  increase,  es- 
pecially for  the  Tongue-Powder  drainages,  will   consist  of  a  significant  number 
of  people  that  have  migrated  into  the  area  or  will  migrate  into  the  area  to  work 
in  coal/energy  development  and  processing.     While  the  "new"  population  may  par- 
ticipate or  may  adopt  essentially  the  same  participation  patterns  as  those  of  the 
established  population,  there  is  concern  about  the  use  of  1970  participation 
rates  without  appropriate  adjustments. 


a/  Most  probable  estimates  from  energy-related  studies  are  144,072  for  1985  and 
171,569   for  2000. 
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A  second  problem  with  the  demand  analysis  relates  to  out-of-state  visitor 
participation.     Aside  from  the  problem  of  whether  participation  rates  were  still 
current,  a  companion  projection  to  the  resident  population  series  was  not  pro- 
vided for  out-of-state  visitors. 

Summaries  of  the  revised  recreation  participation  projections  are  presented 
in  Table  IV-19. 

Table  IV-19  Present  and  Projected  Participation  in  Selected 

Outdoor  Recreation  Activities 

Northeast  Wyoming 


1976 

1985 

2000 

Boating 
Resident 
Out-of-state 

(Activity  Days) 
200,251 
115,544 

242,821 
158,228 

313,773 
229,368 

Total 

315,795 

401,049 

543,141 

Camping 
Resident 
Out-of-state 

278,556 
517,835 

334,818 
580,157 

428,590 
684,029 

Total 

796,391 

914,975 

.  1,112,619 

Fishing 
Resident 
Out-of-state 

819,056 
344,003 

953,225 
670,005 

1,176,842 
1,213,362 

Total 

1,163,059 

1,623,230 

2,390,164 

Hiking 
Resident 
Out-of-state 

301,850 
292,492 

370,058 
344,426 

483,739 
431,011 

Total 

594,342 

714,484 

914,750 

Hunting 
Resident 
Out-of-state 

173,735 

NA 

198,804 
NA 

240,588 
NA 

Total 

173,735 

198,804 

240,588 

Picnicking 
Resident 
Out-of-state 

127,584 
237,178 

148,213 
257,519 

182,596 
291,423 

Total 

364,762 

405,732 

474,019 

Playing  games/Spbrts 
Resident 
Out-of-state 

201,038 

NA 

251,024 
NA 

334,334 

NA 

Total 

201,038 

251,024 

334,334 

(com  inuod) 
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Table  IV-19 
(continued) 

1976 

1985 

2000 

Swimming 
Resident 
Out-of-State 

.388,694 
169,859 

472,671 
200,583 

612,633 
251,792 

Total 

558,553 

673,254 

864,425 

Water  skiing 
Resident 
Out-of-state 

68,367 
18,732 

91,794 
17,202 

130,839 
14,653 

Total 

87,099 

108,996 

145,492 

Skiing  (snow) 
Resident 
Out-of-state 

134,779 

NA 

191,734 

NA 

286,660 
NA 

Total 

134,779 

191,734 

286,660 

Snowmobiling 
Resident 
Out-of-state 

104,318 

NA 

130,848 
NA 

175,067 
NA 

Total 

104,318 

130,848 

175,067 

Area  and  facility  needs  are  calculated  by  two  different  approaches.     The 
first  approach  utilizes  a  procedure  suggested  by  the  Bureau  of  Outdoor  Recreation 
(BOR).     Step  one  of  the  BOR  procedure  involves  a  calculation  that  reduces  the 
total   annual  estimated  participation  for  a  particular  activity  to  an  estimate  of 
land  and  water  usage  for  a  "normal  summer  Sunday."     The  formula  for  this  calcu- 
lation  is  shown   in  Table   IV-20  for  the  activities   considered  in  this   report.     A 
second  step  in  the  BOR  procedure  is  to  calculate  area  and  facility  requirements 
for  the  Design  Load  Factor  (DLF)   calculated  in  step  one.     The  DLF  figure  is  a 
unique  means  of  presenting  demand  as  an  expression  of  the  net  requirement  for 
areas  and  facilities.     The  DLF  figure  for  a  particular  activity  has  only  to  be 
miiltiplied  by  the  applicable  land  and  water  area  requirements   listed  in  Table 
IV-21  to  yield  an  estimate  of  the  total   recreation  requirement  for  land  and  wa- 
ter.    A  net  requirement  of  area  and  facility  needs   is  obtained  by  subtracting 
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Table  IV-20  Recreation  Design  Load  Factors   For  Use  In 
Yellowstone  Basin  and  Adjacent  Coal  Area  Level   B  Study 


Design   Load    I'actf'r    (DI.F)    -    7  cf   cioiiiaiicl   wliicli  wouJ.cl  7,   of  weekly   demand 

occur   during    the   normal  X        which  would    occur 

recreation   season  on  a  normal    summer 

Number   of   weeks   in   the  Siniday 
normal   recreation   seasoji 


V;ater   Ski 


Fishing- 


Picnicking 


Estimated   Turnover 

DLF 

Swimming  90Z  X  30% 

12  =        0.015 


1. 

50 

90%  X 
14 

;  35% 

1. 

50 

90%  X 

30% 

20 

2. 

00 

93%  X 
20 

30% 

1.50 


0.015 


0.0067  5 


0.00930 


Nature  Walks  8^  X  30% 

18 =         0.01417 

1.00 

Boating  &  Canoeing  90%  X  40% 

18 =        0.016 

"  1.2"5 

HunLing-  95%   X   60% 

8_"         _  =  0.0647 

17 10 

Camping  '  977,   X   2  5% 

20 '  =  0.01212 

'""  i'.no  " 

Play  in,",  C.u'io.s  7_q%  X   50/, 

or   SporLs  16     _  =  0.0037 

2.50" 


Winter  Sports  98%  X  30% 

16 »=         0.01470 

1.25 

Hiking  90%  X  35% 

16 =         0.01575 

1.25 
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Table  IV-21  Standards  For  Determining  Recreation  Land  And  Water  Needs 
Yellowstone  Basin  and  Adjacent  Coal  Area  Level  B  Study 


Activity 


Area 


Capacity 


Standard 


Land  Standards 
Water  Skiing 

Water  Standards 
Water  Skiing 

Land  Standards 
Camping 


Hiking 


Nature 
Walking 


Horseback 
Riding 

Picnicking 


Sledding 


Playing  Games 
and  Sports 


Land  Standards 
Swimming 


(continued) 


540  sq.  ft.  per 
person,  incl. 
parking,  ramp 


3  persons  per  boat, 
10  acres  per  boat 


4  campers  per  site, 

4  sites  per  acre, 
60  percent  of  area 
used  for  facilities 

34  acres  per  20  mi. 
of  trail,  incl.  park- 
ing and  camping  area 

1.2  acres  per  mile 
of  trail,  incl. 
parking  and  assoc. 
facilities 

34  acres  per  20 
miles  of  trail, 
incl.  2  campsites 

5  picnickers  per 
table,  6  tables  per 
acre,  60  percent  of 
area  used  for  picnic 
facilities 

40  sledders  per  acre 
of  slope,  plus 
parking 

1,300  sq.  ft.  per 
person  including 
parking  space 


433  sq.  Ft.  per  swim- 
mer, incl.  beach, 
parking  and  assoc. 
facilities 


81  persons  per 
acre 


3.3  acres  per 
person 


9.6  campers 
per  acre 


20  hikers  per 
mile  (12  hikers 
per  acre) 

20  walkers  per 
mile  (17  persons 
per  acre) 

2  riders  per 
mile  (1.2  riders 
per  acre) 

18  picnickers 
per  acre 


20  sledders 
per  acre 

33  persons  per 
acre 


100  swimmers 


T  81   =  Acres 


X  3.3  =  Acres 


V  9.6  =  Acres 


T  12   =  .A.cres 


1?    =  Acres 


1.2  =  Acres 


T  18   =  Acres 


20   =  Acres 


V  33   =  Acres 


100   =  Acres 
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Table  IV-21  continued; 


Activity 


Area 


Capacity 


Standard 


Water  Standards 

Swimming 
(beach) 

Land  Standards 

Boating  and 
Canoeing 


Water  Standards 
Boating 

Ice  Skating 

Snow  Skiing 


200  sq.  ft.  of 
water  per  swimmer 


54  sq.  ft.  per 
person,  incl. 
parking,  ramp 


3  persons  per 
boat,  2  acres 
per  boat 

30  sq.  ft.  ice 
per  skater,  plus 
parking 

580  sq.  ft.  per 
skier,  incl.  slope, 
parking  and  con- 
cession area 


218  swimmers 
per  acre 


81  persons 
per  acre 


.67  acres 
per  boater 

267  skaters 
per  acre 

75  skiers 
per  acre 


T  100  =  Acres 


^81   =  Acres 


X  .67  =  Acres 


267  =  Acres 


75   =  Acres 


existing  areas  and  facilities  from  the  requirements  calculated  to  meet  pro- 
jected participation.  A  comparison  of  estimated  and  projected  participation  in 
terms  of  activity  occasions  with  the  activity  capacity  of  existing  areas  and  fa- 
cilities is  presented  in  Table  IV-22.  The  capacity  or  supply  figures  are  based 
on  the  activity  standards  presented  in  Table  I\/-21. 

The  activity  occasions  presented  in  Table  IV-22  are  converted  to  land  and 
water  acreage  needs  in  Tables  IV-23  and  IV-24  utilizing  the  needs  assessment 
procedure  recommended  by  BOR.  As  calculated,  the  land  and  water  area  require- 
ments to  satisfy  projected  recreation  in  Northeast  Wyoming  can  be  met  generally 
from  existing  areas. 

For  Wyoming,  however,  land  and  water  acreage  standards  understate  the  need 
for  recreation  development.  With  approximately  50  percent  of  the  State's  sur- 
face in  public  ownership,  the  need  to  acquire  land  for  recreation  areas  outside 
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Yellowstone  Basin  and  Adjacent  Coal  Areas  Level   B  Study 
Table  IV-22  Supply,   Demand.  Need  Analysis 


Activity 


DEMAND  ^  SUPPLY 

Activity  Occasions  (unit) Activity  Occasions  (unit) 


NEEob/ 
Activity  Occasions  (unit) 


Driving  &  sightseeing 

Swimming  (beach) 

Water  skiing 

Fishing 

Picnicking 

Nature  walks 

Boating/Canoeing 

Hunting 

Camping 

Hiking 

Playing  games/Sports 

Winter  sports 
Skiing 
Snowmoblllng 

Driving  &  sightseeing 

Swimming  (beach) 

Water  skiing 

Fishing 

Picnicking 

Nature  walks 

Boa ting /Canoeing 

Hunting 

Camping 

Hiking 

Playing  games/Sports 

Winter  spqrts 
Skiing 
Sno^-nnoblllng 

Driving  &  sightseeing 

Swimming  (beach) 

Water  skiing 

Fishing 

Picnicking 

Nature  walks 

Boating/Canoeing 

Hunting 

Camping 

Hiking 

Playing' games/Sports 

Winter  sports 
Skiing 

Snowmoblllng 


YEAR  1976 

NA 

558,553 

87.099 

1,163.059 

364,762 

NA 

315.795 

173,735 

796,391 

594,342 

201,038 

134,779 

104,318 

YEAR  19S5 

KA 

673.254 

108.995 

1.623.230 

405.732 

NA 
401,049 
198,804 
914.975 
714.484 
251,024 

191,734 
130,848 

NA 

864.425 

145.492 

2.390,164 
474,019 

NA 
543.141 
240.588 

1,112,619 
914.750 
334,334 


286,660 
175,057 


832,254 


227.250 


897.840 


20,596.950 


20.595,950 


227.250 


20,596,950 


NA 


(+)  745,155 


(-)  137.512 


(+)  3,783,209 


(+)  101,449 


(+)  20,395,912 


(-)  178,482 


(+)  20,345,925 


(+)  686,762 


(-)  246,759 


(+)  3.555,923 


(-)  214,779 


(+)  20,252,615 


^    Units  as  Indicated  are 
^    +  Indicates  a  surplus. 


synonomous  with  total  requir 
-  Indicates  a  need. 
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Table  IV-23  Outdoor  Recreation  Area  and  Facility  Needs 
Northeast  Wyoming 


DLF  i/ 

Demand 

Supply 

Needs 

Swimming 

(8378) 

V.-AR  1976 
38.4  acres  water   ' 
83.8  acres  land 

NA 
NA 

NA 

NA 

Uacer  skiing 

(1306) 

4309.8  acres  water 
16.1  acres  land 

30,516  acres 
14,200  acres 

(+) 
(+) 

26,206  ac.  water 
14,183  ac.  land 

Fishing 

(7850) 

NA 

NA 

NA 

Picnicking 

(3352) 

188.5  acres  land 

498  acres 

(+) 

309.5  acres  land 

Nature  walks 

NA 

NA 

NA 

NA 

Boating/Canoeing 

(5052) 

3385.0  acres  water 
62.4  acres  land 

30,516  acres 
14,200  acres 

(+) 
(+) 

27,131  ac.  water 
14.138  ac.  land 

Hunting 

(11.240) 

NA 

HA  ' 

NA 

Camping 

(9652) 

1005  acres  land 

4,363  acres 

(+) 

3,358  acrea  land 

Hiking 

(9360) 

NA 

NA 

NA 

Playing  games/Sports 

(1749) 

53.0  acres  land 

6,935  acres 

(  +  ) 

6,882  acres  land 

Winter  sports 
Skiing 
Snowmoblllng 

Swimming 

(1981) 
(1533) 

(10,099) 

26.4  acres  land 
NA 

1985 
46.3  acres  water 
101  acres  land 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

Water  skiing 

(1635) 

5395  acres  water 
20.1  acres  land 

30,516  acres 
14,200  acres 

(+) 
{+) 

25,121  ac.  uacer 
14,180  ac.  land 

Fishing 

(10.957) 

NA 

NA 

NA 

Picnicking 

(3773) 

210  acres  land 

498  acres 

■   (+) 

288  acres  land 

Nature  walks 

NA 

NA 

NA 

NA 

Boating/Canoeing 

(6416) 

4299  acres  water 
79.2  acres  land 

30,516  acres 
14,200  acres 

(+) 
(+) 

26,217  ac.  water 
14,120  ac.  land 

Hunting 

(12,362) 

NA 

NA 

NA 

Camping 

(11,039) 

1,155  acres  land 

4,363  acres 

(+) 

3,208  acres  land 

Hiking 

(10,124) 

NA 

NA 

NA 

Playing  games/Sports 

(2184) 

66  acres  land 

6935  acres 

(+) 

6669  acres  land 

Winter  sports 
Skiing 
Snowmoblllng 

Swimming 

(2818) 
(1923) 

(12,966) 

37.6  acres  land 
NA 

YTAR  .2000 

59.5  acres  water 
130  acres  land 

NA 

NA 

NA 
NA 

NA 
KA 

NA 
NA 

Water  skiing 

(2182) 

7,202  acres  water 
27  acres  land 

30,516  acres 
14,200  acres 

(+) 
(+) 

23,314  ac.  uacer 
14,173  ac.  land 

Fishing 

(16,133) 

NA 

NA 

NA 

Picnicking 

(4408) 

245  acres  land 

498  acres 

(+) 

253  acres  land 

Nature  walks 

NA 

NA 

NA 

NA 

Boating/Canoeing 

(8690) 

5,822  acres  water 
107  acres  land 

30,516  acres 
14,200  acres 

(+) 
(+) 

24,694  ac.  water 
14,093  ac.  land 

Hunting 

(15,566) 

NA 

NA 

NA 

Canp  ing 

(13,485) 

1.405  acres  land 

4.363  acres 

(+) 

2,958  ac.  land 

Hiking 

(12,962) 

NA 

NA 

NA 

Playing  games/Sports 

(2909) 

88  acres  land 

6,935  acres 

(+) 

6,847  acres  land 

Winter  sports 
Skiing 
Snowmoblllng 

(4214) 
(1533) 

56  acres  land 
NA 

NA 

NA 

NA 
NA 

Design  Load  Facte 
measure  of  the  £a( 


r  (DLF)  was  decermlned  by  the  Bureau  of  Outdoor 
illty  or  area  requirement  for  peat  weekend  use. 


It  was  developed 
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the  realm  of  municipal  parks,  golf  courses,  etc.  is  practically  nonexistent. 
The  need  in  Wyoming  is  generally  that  of  constructing  appropriate  facilities  on 
available  lands.  The  problem  of  a  land  or  water  acreage  standard  is  that  it 
focuses  entirely  on  physical  space.  In  the  case  of  water  sports,  Wyoming  has 
many  more  acres  of  water  surface  available  for  swimming  and  water  skiing  than 
it  has  acres  suitable  for  swimming  and  water  skiing. 

As  a  means  of  focusing  more  on  facility  needs  rather  than  space  needs,  a 
second  needs  assessment  was  conducted  using  the  same  procedure  utilized  in 
SCORP.  The  results  of  this  assessment  are  shown  in  Table  IV-24.   The  SCORP 
procedure  identifies  a  need  for  more  facilities  than  was  indicated  with  the  BOR 
recomnended  standards.  In  particular,  there  is  a  current  need  for  additional 
camping  and  picnicking  units,  a  need  that  will  become  more  critical  as  the  popu- 
lation in  the  area  increases. 

The  demand  figures  in  Table  IV-24  are  most  comparable  to  the  DLF  figures 
in  Table  IV-23;  that  is,  both  figures  are  based  on  peak  day  use.  The  differ- 
ences that  exist  between  the  two  peak  day  estimates  is  explained  by  the  differ- 
ent approaches  that  were  used  to  estimate  peak  day  use  relative  to  total  esti- 
mated or  projected  participation.   Both  procedures  started  with  the  participa- 
tion estimates  shown  in  Table  IV-22. 

Land  Conservation 
The  objective  of  installing  land  conservation  measures  is  to  make  wise 
use  of  soil,  water,  and  plant  resources  within  their  capabilities,  and  to  pro- 
vide for  treatment  according  to  need  so  as  to  preserve,  maintain,  and  enhance 
resource  values.  Land  conservation  is  achieved  by  controlling  or  ameliorating 
the  forces  that  affect  the  resources-water,  wind,  fire,  and  climate.  Measures 
that  protect  the  land  from  these  natural  forces  affect  both  yield  and  quality 
of  water  and  the  productivity  of  the  land. 
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Table  IV-24  Outdoor  Recreation  Area  and  Facility  Needs  Assessment 
Northeast  Wyoming 


Swimming 

Wacer  skiing 

Fishing 

Camping  and  Plcnlckln 

Nature  walks 

Boat Ing/Canoelng 

Hunting 

Hiking 

Playing  ganes/Sporcs 

Winter  sports 
Skiing 
Snoi.Tioblling 


Year  1976 


13,690  occasions 


1,774  w.s.  parties 
17,622  occasions 
8,056  units  -' 


1,755  boating  parties 
10,13*  occasions 
10,806  occasions 
1,566  acres 


2,591  occasions 
6,039  occasions 


Supply 


7  pools 
19,836  acres 

19,836  acres 

NA 

4,095  units 
(NO  DATA) 

44  ramps 
NA 
NA 
2,882  acres 


4  ski  areas 

2  to  3  million  acres 


Additional 
Needi 


Adequat* 
Adequate 

Adequate 

NA 

3,961  units 

Adequate 
NA 

Adequate 
Adequate 


Adequate 
Adequate 


Year  2000 


Swlmtiing 

Water  skiing 

Fishing 

Camping  and  picnicking 

Nature  walks 

Boating/Canoeing 

Hunting 

Hiking 

Playing  games/Sports 

Winter  sports 
Skiing 
Snou-mobillng 


21,185  occasions 


2,963  w.s.  parties 
36,214  occasions 
11.255  unlts^/ 


2,755  boating  parties 
14,034  occasions 
16,631  occasions 
2,132  acres 


5,512  occasions 
10,135  occasions 


7  pools 
19,836  acres 


19,836  acres 


4,095  units 
(NO  DATA) 


2,882  acres 


4  ski  areas 

2  to  3  million  acres 


4  to  S  pools 

Adequate 

Adequate 

NA 
7,160  units 


Adequate 


Expansion 
Adequate 


5/  Demand  figures  represent  estimated  participants  or  participating  parties  on  a 
peak  day. 

SJ    Camping  and  picnicking  unit  needs  were  calculated  on  the  basis  that  facilities  would  be  provided  for 
45  percent  of  expected  total  peak  day  use.   This  action  Is  taken  to  allow  for  the  camping  and  picnicking 
activity  that  occurs  at  undeveloped  sites  and  to  provide  a  level  of  facilities  that  would  meet  the  require- 
ments of  normal  weekend  use. 


Historical   Development  of  Land  Use 

The  fur  trade  was  almost  the  sole  commercial   use  of  the  vast  natural   re- 
sources  in  the  Yellowstone  Study  Area  offered  during  the  period  from  1806  to   1850. 
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About  1880  it  was   realized  that  the  Area  offered  excellent  ranching  possibilities, 
and  within  the  next  few  years   it  was  completely  stocked  with  cattle.     The  first 
sheep  were  brought  into  the  Area  about  1876. 

Early  development  of  cultivation  was  made  under  the  Homestead  Act  of  1862 
and  the  Desert  Land  Act  of  1877  which  initially  limited  settlement  to  160  and 
640  acres,  respectively.     The  first  diversions  for  irrigation  were  made  about 
1883.     Passage  of  the  Carey  Act  in  1894  added  impetus  and  organization  to  irri- 
gation development. 

Under  the  Reclamation  Act  of  1902,  the  Federal   Government  undertook  the 
development  of  irrigation  systems,  but  none  has  been  developed  in  Northeast 
Wyoming.     The  Stock  Raising  Homestead  Act  of  1916  provided  for  the  settlement 
of  nontillable  grazing  land.     Extensive  areas  in  the  mountains,  where  some  of 
the  best  rangelands  were  situated,  were  transferred  to  private  ownership  under 
this  act.     In  the  late  nineteenth  century,  cattle  and  sheep  were  grazed  on  the 
"free"  or  cheap  range  with  little  regard  for  proper  grazing  capacity.     The  se- 
vere overloading  of  the  ranges  on  poor  soils  with  low,   undependable  rainfall   had 
an  adverse  effect  on  the  native  vegetation.     Density  of  plants  was  severely  re- 
duced, and  many  of  the  most  desirable  species  became  nearly  extinct.     An  increase 
in  big  game  numbers  resulted  from  their  protection  by  law  and  added  to  the  over- 
load on  range. 

Although  the  Organic  Act  of  1897  provided  for  some  control   of  the  range  use, 
it  was  not  until   the  1930's  that  strict  control  measures  were  actually  enforced 
on  Federal   lands.     The  Taylor  Grazing  Act,   the  Indian  Reorganization  Act  of  1934, 
and  the  Soil   Conservation  Act  of  1935  added  emphasis  to  the  proper  use  concept 
on  both  federally-owned  and  private  lands.     Range  improvement  and  soil   and  mois- 
ture conservation  programs  were  initiated  in  an  attempt  to  repair  the  damage 
caused  by  over  50  years  of  uncontrolled  grazing.     Starting  in  1933  the  Civilian 
Conservation  Corps  provided  some  of  the  first  structural  works   in  soil   conserva- 
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tion.     Since  1940  an  acute  awareness  of  the  need  for  conservation  of  the  basic 
natural   resources  -  soil   and  water  -  has   led  to  the  development  and  implementa- 
tion of  many  conservation  programs.     Primary  among  these  are  conservation  farm- 
ing techniques  and  improved  forest  and  range  management  practices,  with  more  ex- 
tensive application  and  better  enforcement  of  these  practices.     The  Multiple 
Use-Sustained  Yield  Act  of  1960  for  National   Forest  Lands  and  the  Federal   Land 
Policy  and  Management  Act  of  1976  for  the  Public  Domain  Lands  have  added  impetus 
to  land  conservation  by  insuring  that  conservation  values  would  not  be  sacri- 
ficed to  enhance  other  resources. 

Effects  of  Land  Conservation 

Land  conservation  measures  preserve  and  improve  the  land,  water,  and  plant 
resources.     Measures  specifically  designed  to  control  wind  and  water  erosion 
will   also  contribute  to  the  reduction  of  flood  hazards   in  rural   and  urban  areas, 
improve  water  disposal   in  needed  areas,  and  generally  enhance  recreational  and 
fish  and  wildlife  values.     While  measures  may  vary  from  one  area  to  another,  the 
long-term  result  common  to  nearly  all  measures   is  that  of  sustained  or  increased 
production.     Land  conservation  measures,  such  as   improved  irrigation  systems, 
would  decrease  diversion  water  requirements.     The  additional  water  salvaged  by 
improved  efficiency  could  be  used  to  supplement  the  supply  for  existing  irrigated 
lands  or  bring  new  acres   into  production. 

Management  of  forest  lands  will   reduce  snow  and  rainfall  evaporation  from 
dense  forest  canopy.     Proper  thinning  and  harvest  will   allow  snowmelt  and  rain- 
fall  to  accumulate  as  ground  water  and  runoff. 

A  recent  comprehensive  study  in  the  Platte  River  Basin  in  Nebraska  illus- 
trated that  sediment  delivery  could  be  expected  to  decrease  by  7  percent  for 
each   10  percent  of  land  adequately  treated.     The  draft  report  of  the  National 
Commission  on  Water  Quality  estimates  that  if  land  conservation  measures  were 
applied  to  all   farmland  nationally,  the  result  would  be  a  50  percent  reduction 


IV-53 


in  stream  sediment  loads,  as  well   as  an  accompanying  reduction  in  such  related 
pollutants  as  nutrients  and  pesticides. 

A  frail   lands  study  conducted  by  the  Agricultural   Research  Service  in 
Northeast  Montana  indicated  that  contour  furrowing  increased  available  soil  wa- 
ter in  the  0  to  24-inch  profile.     Over  a  7-year  period  the  days  of  available 
soil  water  increased  from  35-100  percent  on  various  sites.     The  increased  water 
on  the  contour  furrowed  treatments   resulted  from  both  a  decrease  in  runoff  and 
an   increase  in  snow  catch. 

Study  Team  members  have  expressed  concern  over  the  expanding  use  of  grazing- 
type  lands  for  cultivated  crop  production.     The  recent  plowing  of  some  land  that 
has  never  been  farmed  and  other  land  that  was  once  farmed  seems  to  be  related  to 
the  rapid  increase  in  crop  prices  realized  in  the  1973-1975  time  period.     Crop 
statistics   reported  by  the  Statistical   Reporting  Service,  USDA,  show  that  nonirri- 
gated  crop  acreages  grew  substantially  between  1970  and  1975  in  most  parts  of 
the  study  area.     If  history  repeats  itself,   then  as  crop  prices  fall  many  of 
these  cropped  acres  will   be  retired  from  cultivation. 

Over  the  last  forty  or  more  years,   large  amounts  of  public  and  private 
funds  have  been  expended  in  the  area  to  protect  soil   resources   from  wind  and 
water  erosion.     These  expenditures  have  covered  a  wide  array  of  conservation 
practices,   but  a   large   portion  has  been  directed  toward  inducing  conversion  of 
erodible  croplands  to  pasture  or  other  soil   conserving  uses.     The  recent  conver- 
sion of  non-cropped  agricultural   acres  to  cropped  acres  has   involved  the  plowing 
of  lands  which  previously  had  been  converted  from  cropland  to  soil   conserving 
uses.     Much  of  that  original    conversion  had  been  under  publicly  supported  efforts 
such  as  the  Great  Plains  Conservation  Programs.     However,  the  recent  reconversion 
of  the  lands  has   resulted  in  a  loss  of  sunk  public  conservation  investment,   leav- 
ing the  soil   vulnerable  to  wind  and  water  erosion  --  significant  social   loss. 
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Current  Status  and  Projected  Requirements 

About   3,778,610  acres    (21    percent)   of  the   land  within  Northeast  Wyoming 
are  adequately  treated.     This  includes  2,209,510  acres   located  on  Federal   lands 
and  1,569,100  acres  on  non-Federal   lands. 

In  determining  the  projected  requirements  for  land  conservation,   it  has  been 
assumed  that  this   is   all    land  not  now  classified  as  adequately  treated.     For 
this   reason  the  projected  requirements  are  the  same  for  both   1985  and  2000.     As 
of  1975  it  is  estimated  that  there  were   14,213,500  acres  that  still   require  the 
application  of  some  land  conservation  measures  before  they  could  be  considered 
as  adequately  treated.     The  total   estimated  cost  to  install   this  treatment  is 
$106,863,000. 

A  breakdown  of  the  area  needing  treatment  by  land  use  and  ownership  is 

shown  in  Table  IV-25.     The  treatment  needs   listed  relate  to  basic  protection 

of  soil,  water,  and  vegetation  resources.     The  type  of  treatment  needed  is 

shown  in  tables   in  Chapter  V. 

37/ 
Fish  and  Wildlife 


The  Wyoming's  Game  and  Fish   Department  has  established  objectives   for 
meeting  the  State's   fish  and  wildlife  needs.     These  objectives,  which  are  sum- 
marized below,  are  consistent  with  other  parts  of  the  area  programs  and  are 
supported  by  the  Study  Team. 

Terrestrial  Wildlife 

Big  Game 

On  a  statewide  basis  big  game  objectives  were  set  for  1980,    1985,   and  1990; 
however,   regional   objectives  were  set   for  1980  only.     The   1980  objectives   by 
species   for  Game  Districts   3  and   7   (Northeast  Wyoming)   are  given   in  Table   IV-26. 
The  projected  change  from  1980  to  1990  is  also  shown,  but  the  1990  figures  are 
based  on  statewide  trends  and  do  not  necessarily  represent  the  specific  future 
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Table  IV-25  Projected  Land  Conservation  Requirements 
Northeast  Wyoming 


Land  Use  and  Ownership Acres Dollars 

Non-irrigated  Cropland  266,300  14,647,000 

Federal  0  0 

Non-federal  266,300  14,647,000 

Irrigated  Cropland  138,600  19,494,000 

Federal  0  0 

Non- federal  138,600  19,494,000 

Non-irrigated  Pasture  122,600  2,116,000 

Federal  0  0 

Non- federal  122,600  2,116,000 

Irrigated  Pasture  37,600  1,726,000 

Federal  0  0 

Non- federal  37,600  1,726,000 

Range  13,12  3,800  60,891,000 

Federal  1,302,000  19,633,000 

Non-federal  11,821,800  41,258,000 

Forest-Commercial  219,100  6,125,000 

Federal  30,800  5,654,000 

Non-federal  188,300  471,000 

Fores t-Non-commercial  305,500  1,864,000 

Federal  28,300  1,170,000 

Non- federal  277,200  694,000 

Other  0  0 

Federal  0  0 

Non- federal  0  0 

Total  14,213,500  106,863,000 

Federal  1,361,100  26,457,000 

Non-federal  12,852,400  80,406,000 
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objectives   for  the  districts   covering  the  Northeast  Wyoming  study  area. 

Table  IV-26  Big  Game   1980  Objectives   for  Districts   3  and  7 
Statewide   Projected  Change   in   Population,  Harvest  and 
Recreation  for  the  Year  1990  as  Compared  to  1980  Base 


1980  Objectives 

Statewide   Projected  Change 
1980-1990 

Postseason 

Recreation 

Postseason 

Recreation 

Species 

Population 

Harvest 

Days 

Population 

Harvest 

Days 

Pronghorn 

79,090 

22,712 

49,966 

-    1% 

-  TL 

+247, 

Mule  Deer 

103,730 

25,919 

155,514 

+15% 

+237o 

+347. 

WhiteCail   Deer 

45,450 

14,137 

79,753 

-177„ 

-14% 

+227o     ■ 

Elk 

6,075 

1,733 

25,995 

+  TL 

+  37o 

+ir/. 

Moose 

60 

5 

20 

07o 

07o 

07o 

Bighorn  Sheep 

175 

4 

120 

+  9% 

+207o 

+20% 

Black  Bear 

333 

47 

1,880 

07o 

+  87o 

+  87, 

Small  Game 


The  1980  objectives  and  statewide  projected  change  in  harvest  and  recrea- 
tion days  for  small  game  animals  are  presented  in  Table  IV-27. 

Furbearers 


The  1980  objective  for  furbearers  is  to  determine  the  population  status 
and  harvest  potential  of  each  species. 

Raptors 

The  1980  objective  for  raptors  and  nongame  birds  and  mammals  is  to  initiate 
and  maintain  a  current  status  and  inventory  of  all   species  and  estimate  the  re- 
creational  and  esthetic  importance  of  this  segment  of  the  wildlife  resources. 
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Table  IV-27  Small  Game  1980  Objectives  for  Districts   3  and  7 
Statewide  Projected  Change  in  Population,  Harvest,  and  Recreation 
For  the  Year  1990  as  Compared  to  1980  Base 


1980  Ob 

jectives 

Statewide  Projected  Change 
1980-1990 

Recreation 

Recreation 

Species 

Harves  t 

Days 

Harvest 

Days 

Cottontail 

50,833 

25,417 

+  40/, 

+407o 

Squirrel 

756 

504 

+   397, 

+397„ 

Snows  hoe 

1,095 

1,095 

+  467o 

+467o 

Pheasant 

4,884 

6,977 

-   187„ 

+227, 

Sage  Grouse 

5,146 

3,027 

07o 

+717= 

Sharptail 

3,643 

3,036 

+  617„ 

+^17o 

Partridge 

1,372 

1,716 

+  567. 

+567, 

Mountain  Grouse 

2,710 

2,710 

+  837o 

+837, 

Turkey- 

2,158 

7,194 

+  257o 

+257, 

Ducks 

22,971 

15,314 

+  407o 

-Hi  07, 

Geese 

919 

4,595 

+1807o 

+127, 

Endangered  and  Threatened  Terrestrial  Wildlife 

No  specific  objectives,  as  such,  are  set  for  endangered  or  threatened 
species,  but  the  following  actions  are  suggested. 

Black-footed  Ferret 

Determine  the  population  density  and  distribution  of  endangered  furbear- 
ing  species  and  take  the  necessary  steps  to  ensure  their  continued  mainten- 
ance or  increased  production. 

Peregerine  Falcon 

Determine  the  population  density  and  distribution  of  Peregrine  Falcons  in 
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the  state  and  take  the  necessary  steps  to  insure  their  continued  mainten- 
ance or  increased  production. 

Aquatic  Wildlife 

Sport  Fisheries 

The  regional  objective  for  the  sport  fisheries  program  is  to  meet  demands 
as  they  develop  with  the  quality  of  opportunity  obtainable  within  the  physical 
and  financial  constraints  that  exist.  The  projected  uses  of  sport  fishing  op- 
portunity for  1980,  1985,  and  1990  are  presented  in  Table  IV-28. 
Table  IV-28  Projected  Uses  of  Sport  Fishing  Opportunity 


Us 

e  in  Fisherman  Days 

Resource 

1980 

1985 

1990 

Strcims 

Ltikes    and   Reservoirs 

200,880 
231,956 

252,771 
291,875 

272,375 
314,513 

TOTAL 

432,836 

544,646 

586,888 

Commercial  Fisheries 

The  1980  objective  for  commercial  fisheries  is  to  complete  initial  assess- 
ment of  commerical  fisheries  potential  for  the  major  waters  of  the  state. 

Other  Fisheries 

The  1980  objectives  relative  to  all  Wyoming  fish  species  are:  (1)  Maintain 
a  current  status  and  inventory  of  all  fishes  and  estimate  the  nonconsumpti ve  re- 
creational and  esthetic  importance  of  this  segment  of  the  wildlife  resource,  and 
(2)  locate  and  develop  at  least  2  additional  interpretive  sites  for  the  noncon- 
sumpti ve  use  of  fishes. 
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Amphibians,  Reptiles,  and  Moll usks 

The  1980  objectives  are:   (1)   initiate  and  maintain  a  current  status  and 
inventory  of  all   amphibians  and  reptiles  and  estimate  the  recreational   and 
esthetic  importance  of  this  segment  of  the  wildlife  resource,  and  (2)   identify 
and  protect  habitats  containing  rare  species  of  mollusks. 

Economic  Impacts 

Fishing  and  hunting  are  of  increasing  economic  importance  in  the  area.     The 
streams  in  the  Big  Horn  Mountains  of  Johnson  and  Sheridan  Counties  receive  the 
bulk  of  the  stream  fishing  pressure.     The  majority  of  the  lake  and  reservoir 
fishing  pressure  is  concentrated  on  Keyhole  Reservoir  and  Lake  DeSmet. 

A  1975  Hunting  and  Fishing  Expenditure  Survey  indicated  that  fishermen  ex- 
pended $4,011,954  in   the  five  county  area.     The  total   annual   fishing  days  were 
estimated  to  be  221,563.     The  1975  survey  also  disclosed  that  285,125  hunting 
days  generated  expenditures  of  $12,485,258  in  the  region.     The  demand  for 
hunting  opportunities   is  expected  to  increase  substantially  during  the  remainder 
of  the  century. 

Erosion  Control 

Streambank  Erosion 

Streambank  erosion  damages  have  been  experienced  along  many  tributary 
streams  to  the  Yellowstone  River.  Aerial  photographs  show  active  meander  areas 
throughout  many  flood  plains  in  comparatively  recent  times. 

Damages  result  from  ice  jam  conditions,  bank  caving  during  and  following 
flood  occurrences,  and  bank  cutting  throughout  various  ranges  of  streamflow. 
Relatively  low  flows  cause  continuous  undercutting  of  the  streambanks.  Bank 
erosion  damages  sometimes  cause  high  local  or  individual  losses,  and  area  losses 
may  be  relatively  large  during  particular  years.  However,  the  damages  are 
fairly  low  on  a  unit  basis  such  as  average  annual  loss  per  mile  of  stream.  A 
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much   larger  economic  loss  may  result  from  general  erosion  on  agricultural    lands 
which  have  not  had  conservation   land  treatment  measures   applied  to  them. 

Bank  erosion  damages  occur  also  at  critical    local    areas  where  erosion  af- 
fects high  cost  facilities   such  as  highways,   railroads,  bridges,   irrigation 
structures,  and  utilities,  but  particularly  water  plant  intakes,  water  supply, 
and  sewage  lines,  and  sewage  disposal   plants.     Public  agencies  and  private  in- 
terests have  expended  large     sums  of  money  to  protect  high-valued  facilities 
from  bank  erosion  and  channel  meander.     The  initial   cost  for  this  protection  is 
high,  and  maintenance  is  difficult  and  expensive  due  to  ice  jams  and  the  unpre- 
dictable nature  of  the  channel   meander. 

Erosion  damages  are  difficult  to  identify  because  (1)   those  occurring  dur- 
ing floods  are  generally  not  reported  as  a  separate  item;   (2)   they  continue 
even  during  periods  of  low  flow,  and  these  damages   usually  are  not  reported  to 
the  agency  which  compiles   flood  data  since  they  occur  during  the  non-flood  per- 
iod;  (3)   the  economic  loss   resulting  from  underdevelopment  of  erosion-prone 
lands   in  many  areas  may  exceed  the  direct  damages  to  the  lands   and  existing  im- 
provements. 

Table  IV-29  shows  streambank  erosion  values  along  the  main  stem  reaches  of 
the  Tongue  and  Powder  Rivers   in  both  Wyoming  and  Montana.     Figures  are  not  avail- 
able for  individual   states,  but  a  reasonable  presumption  might  be  that  10  per- 
cent of  the  Tongue   River  losses   and  half  of  the   Powder  River  losses  occur  in 
Northeast  Wyoming.      Table   IV-SO  shows   related  dollar  values. 

Table  IV-29  Streambank  Erosion  Along  Main  Stem  Reaches— 


Stream 

Total   Length 
of  Channels 

Current  Length 
of  Erosion 

Length  of 
Serious  Erosion 

Tongue 
Powder 

Ri  ver 
Ri  ve  r 

(stream-mi les) 
471 
1,237 

(bank-miles) 

91 

266 

(bank-miles) 
9 
27 

a/   Includes 

Montana 

and  Wyoming  Portions 
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Table  IV- 30  Streambank  Erosion  Damages  Along  Main  Stem  Reaches 

Average  Annual  Damages 

Stream ^  1975    1985    2000 

($1,000) 
UPPER  AND  LOWER  TONGUE  AND  POWDER  PLANNING  AREAS 


Tongue  River  55      85      96 

Powder  River  140     217     245 


Table  IV-31  shows  estimates  of  current  and  future  streambank  erosion  dam- 
ages along  the  tributary  reaches  in  Wyoming. 

Table  IV-31  Streambank  Erosion  Damages  Along  Tributary  Reaches 

Wyoming 

Average  Annual   Damages 


Tributary  Area  ^^^^  ^335  ^000 


Tongue,  Powder  Rivers  106.4  165.5  187.0 


Cheyenne,  Belle  Fourche, 

Little  Missouri   Rivers  114.4  178.0  201.1 

220.8  343.5  388.1 


($1,000) 

106.4 

165.5 

114.4 

178.0 

Water  Quality 

Water  resources  can  provide  an  array  of  beneficial   uses,  but  each  use  is 
predicated  on  the  availability  of  suitable  quality  of  water  for  that  use.     Sev- 
eral  very  significant  legislative  acts  at  the  Federal   and  State  levels  are 
testimony  of  the  strong  public  interest  in  water  quality.     A  major  milestone 
was  the  enactment  of  the  Federal  Water  Pollution  Control   Act  Amendments   (Public 
Law  92-500)   by  the  92nd  Congress   in  October,   1972.    (See  Chapter  II). 

To  achieve  the  goals  of  PL  92-500,  substantial  effort  has  been  made  in  con- 
trol  of  point  sources  of  pollution  in  the  study  area  and  also  in  the  evaluation 
of  nonpoint  sources  of  pollution.     Water  Quality  inventories  and  management 
plans  have  been  developed  by  the  Wyoming  Department  of  Environmental  Quality  in 
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response  to  Section  303(e)  of  Public  Law  92-500.  These  plans  describe  the  gen- 
eral problems  of  Northeast  Wyoming  water  quality,  and  provide  a  basic  framework 
for  future  management. 

Another  important  planning  effort  is  the  208  Water  Quality  Project  con- 
ducted by  the  Powder  River  Areawide  Planning  Organization.  This  effort  focuses 
on  water  quality  studies  in  Sheridan,  Johnson,  and  Campbell  counties.  The  pro- 
ject is  charged  with  developing  an  implementable  water  quality  management  plan 
by  February  15,  1978. 

Energy  Development  Impact 

At  the  present  time,  coal  development  primarily  centers  on  the  dry,  east 
side  of  the  Powder  River  Basin.  There  is,  however,  a  substantial  potential  for 
mining  on  the  west  side  of  the  Basin.  On  the  west  side  where  streams  are  per- 
ennial there  is  a  greater  potential  for  water  pollution.  There  are  already  many 
uses  of  the  waters  that  can  cause  pollution  problems,  and  with  mining  the  possi- 
bility of  major  pollution  problems  increases.  There  is  a  need  to  determine  the 
cumulative  effects  of  mining  operations  in  combination  with  other  land  use  prac- 
tices on  a  single  drainage.  There  is  also  a  need  to  determine  the  effects  of 
mining  operations  on  groundwaters,  especially  where  those  groundwaters  contri- 
bute to  the  flow  of  perennial  streams  or  are  a  source  of  domestic  or  municipal 
use  waters. 

Population  Growth  Impact 

The  increase  in  energy  development  is  bringing  a  large  increase  in  popula- 
tion to  the  area.  This  growth  increase  creates  strains  on  maintaining  proper 
sanitary  facilities.  Some  municipal  sewer  treatment  systems  have  become  over- 
loaded and  as  a  consequence  discharge  improperly  treated  sewage  into  the  streams. 
Because  of  these  discharges,  there  are  a  number  of  stream  segments  within  the 
Basin  which  will  not  meet  the  present  of  future  instream  water  quality  standards. 
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The  increased  population  growth  has  also  resulted  in  the  development  of 
numerous  rural  subdivisions  where  central  sewage  systems  are  not  available. 
This  has  meant  a  large  increase  in  the  use  of  on-site  disposal  systems,  and 
these  systems  increase  the  potential  for  ground  and  surface  water  pollution. 
In  Wyoming,  State  regulations  are  basically  unenforceable  because  of  the  lack 
of  personnel  necessary  to  inspect  proposed  sites  and  construction  practices.. 
Improper  locations  and  improper  construction  are  the  primary  reasons  for  on- 
site  disposal  system  failure. 

The  increase  in  on-site  disposal  systems  is  ususally  accompanied  by  an 
increase  in  the  use  of  individual  water  wells.  Where  densities  of  both  be- 
come high,  the  potential  for  health  hazards  always  exists,  especially  if  the 
disposal  systems  or  wells  are  not  properly  installed. 

Agricultural  Impact 

Approximately  80%  of  water  use  within  the  planning  area  is  attributed  to 
agriculture.  Yet  there  does  not  exist  the  baseline  data  necessary  to  properly 
evaluate  the  effects  of  agricultural  practices  on  the  quality  of  the  waters  in 
the  Basin.  Because  of  this  lack  of  proper  data,  imposition  of  present  and  pro- 
posed Federal  regulations  controlling  discharges  of  agricultural  waters  is  ba- 
sically a  guessing  game.  Nevertheless,  these  facts  are  known: 

1.  Reconnaissance  studies  in  the  area  have  shown  large  increases  in  total  dis- 
solved solids  and  turbidity  in  streams  where  irrigation  use  is  prevalent. 

2.  Winter  cattle  feeding  is  carried  out  in  irrigated  hay  fields  bordering 
streams  and  rivers  in  the  area.  The  potential  of  accumulated  animal  wastes  be- 
ing flushed  into  the  waterways  during  the  spring  irrigation  season  is  high. 

3.  Sediment  loading  along  the  Powder  River  is  high„  However,  there  does  not 
appear  to  be  the  data  necessary  to  determine  how  much  of  the  sediment  loading 
is  natural  and  how  much  is  man-caused. 

All  of  these  problems  would  appear  to  be  at  least  to  some  degree,  correct- 
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able,  and  efforts  are  being  made  to  find  proper  solutions  and  improve  management 
practices  to  the  extent  practicable. 

Forests 


Forests  are  a  critical   part  of  both  the  environmental   and  economic  well- 
being  of  Northeast  Wyoming,     Both   the  administrators   and  the  forest  they  man- 
age have  their  problems.     The  discussions   that  follow  are   limited  to  some   repre- 
sentative cases.     They  are  cited  not  because  they  deserve  special   attention  or 
criticism,  but  because  they  provide   information  on  the  kinds   of  things   that  need 
to  be   done  to  protect,   preserve  and  make  most   useful    the   forest  resources.     Most 
of  the  actions  needed  can  be  handled  administratively,  provided  appropriate 
authority  and  funding  are  made  available  to  the  administrative  agencies   involved 
at  the  State  and  Federal    levels.     Thus,  this   report  does  not  include  plans   for 
such   actions.      The  observations   are   included  merely  as   a  means  of  pointing   up 
the  types   of  problems   that  the  Study  Team  believes  warrant  careful   scrutiny. 
Examples   are   related  to  planning   units   on   the  Bighorn  National    Forest,  but  they 
apply  as  well   to  many  other  forested  or  semi-forested  areas. 

North   End  Planning  Unit 

The  North   End  Planning  Unit  of  the  Bighorn  National    Forest  is   characterized 
by   inaccessible   country.      Its   terrain   is   basically  small   hills  with   deep  can- 
yons,  including  Devil's   Canyon,   Tongue  Canyon,   and  Little  Horn   Canyon.     There 
are   four  roadless   areas  within   the  area.      Critical    issues   include: 

-Congressional    action    is   needed  to  finally  decide   the  Tongue   River  Wild 
River  proposal. 

-Complex   long  standing   resource  problems,   involving  range,  wildlife,   and 
recreation  conflicts  need  resolution.     Examples   include  coordination  of 
key  calving  areas  with   two  adjacent  elk  winter  pastures;   overlapping 
wildlife,   recreation  and  cattle   use   in  Little  Horn  Canyon. 

-Potential  water  development  may  be  critical   to  development  of  regional 
agriculture  or  coal    resources.     Pending  water  litigation  on   Little  Horn 
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River  is  of  national   significance. 

-Timber  stands  in  the  area  are  very  decadent.     Commandra  rust  is  a  seri- 
ous problem  and  insects  are  a  problem.     Ponderosa  pine  has  epidemic  popu- 
lations of  bark  beetle  in  the  area  and  an  isolated  outbreak  of  Englemann 
spruce  bark  beetle  occurred  in  the  area  in  the  early  70 's. 

-Management  opportunities   in  the  roadless  areas  containing  105,000  acres, 
need  to  be  identified  and  implemented. 

-Three  areas  of  particular  interest  in  this  unit-Bull  Elk  Park  Natural 
Area,  proposed  Cook  Stove  Basin  Natural  Area  and  the  proposed  Devil's 
Canyon  Scenic  Area,  need  further  study  and  protection. 

-Potential  subdivision  in  Tongue  River  needs  analysis.     There  may  be  a 
need  to  acquire  some  property,  now  in  private  ownership,   to  prevent  im- 
proper use  of  the  areas. 

-A  unique  black  bear  area,  with  a  high  population,   in  Dry  Fork,  needs 
study. 

-Deteriorated  range,   including  stock  driveways,  should  be  analyzed. 

-The  potential  for  trespass  on  to  Crow  Indian  Reservation  lands  should 
be  resolved. 

-The  existing  transportation  system  is  not  meeting  current  demands,  and 
needs  study. 

Goose  Planning  Unit 

The  Goose  Planning  Unit  includes  all  of  the  Goose  Creek  Drainage  except 
that  portion  in  the  Cloud  Peak  Primitive  Area.     The  area  is   largely  covered  by 
timber  with  the  exception  of  several   large  parks.     A  Roadless  Area  occupies  the 
east  portion  of  the  Unit.     One  of  the  critical   issues   involves  existing  and  pro- 
posed water  developments.     A  number  of  major  reservoirs  occur  in  this  area  and 
additional   developments   have  been  proposed.     Other  issues   include: 

-Much  of  the  timber  is  very  decadent  and  it  forms  a  nearly  solid  cover 
except  for  several    large  parks. 

-Wildlife  is  one  of  the  key  values  in  the  area,  but  several   grazing  allot- 
ments have  deteriorated  the  range.     There  is  a  critical  need  to  re-evalu- 
ate the  fire  problem  as  the  fuels  are  heavy  and  contiguous  and  there  is 
no  access.     A  potential  exists  for  a  major  fire. 

-Ponderosa  pine  bark  beetle  has  reached  epidemic  proportion  in  the  pond- 
erosa pine  on  the  east  side  of  the  Unit. 
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-Subdivisions  are  being  developed  along  the  Forest  Boundary  in  this  Unit, 
and  coordinated  planning  with  the    county  is  necessary. 

-The  municipal  water  supply  for  Sheridan  is   located  in  the  Unit. 

-Elk  habitat  requirements  are  limited  in  the  Unit  and  the  herd  is   increas- 
ing.    Moose  habitat  is  also  critical. 

-There  are  problems  associated  with  heavy  dispersed  recreation  use. 

-The  current  transportation  system  is  not  meeting  current  needs  and  is  caus- 
ing resource  damage. 

Paintrock  -  Piney  Unit 

The  Paintrock  -  Piney  Unit  includes  much  of  the  area  within  or  adjacent  to 
the  Cloud  Peak  Wilderness  Area.     Most  of  the  Unit  is   undeveloped  and  within 
roadless  areas.     Critical   issues  include: 

-Elk  habitat  is  inadequate  adjacent  to  Bud  Love  Elk  Pasture. 

-Access  to  Cloud  Peak  and  its   relations  to  the  Wilderness  Area. 

-Extensive  water  developments,  existing  and  proposed. 

-Municipal  water  supplies   for  Buffalo. 

-Long  standing  resource-use  conflicts,   including  cattle  and  elk  conflicts 
on   the  west  side, 

-Extensive  stands  of  decadent  timber  needing  management  to  prevent  the  build 
up  of  insects  and  disease. 

-The  potential   for  a  large  burn   is  extreme  due  to  the  140,000  acres  of  con- 
tinuous  fuels  without  access. 

-Existing  transportation  system  is  not  meeting  current  needs  and  is  causing 
resource  damage. 

U.S.   Highway   14  Planning  Unit 

This  Planning  Unit  is  highly  developed  and  the  complexity  of  management  is 

related  to  good  access  and  large  numbers  of  people.  Both  U.S.  14  and  14-A  are 

included  in  the  Unit  along  with  most  of  the  better  forest  development  roads. 

Critical  issues  include: 

-Concentrated  recreation  use,  including  a  number  of  developed  recreation 
sites,  creates  pressures  on  the  resources. 
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-Unique  scenic  areas  such  as  Shell   Canyon,  Shell   Falls,  and  Fallen  City 
present  special  questions  with  respect  to  optimum  control   and  use. 

-Grazing  and  wildlife  conflicts  are  creating  some  deteriorated  range. 

-Fire  occurrence  is  relatively  heavy  and  the  extensive  areas  of  downfall 
contribute  to  the  possibility  of  a  large  fire. 

-There  is  mixed  ownership  in  some  critical   areas  along  the  highway. 

-There  are  extensive  areas  of  unstable  soil  within  this   Unit.     Special  man- 
agement is  required  on  these  soils. 

-The  area  receives  heavy  winter  sports   use,  creating  additional   pressures  on 
resources. 

-The  winter  range  for  moose  is   critical   and  warrants  special   attention.     For 
example,  developemnt  at  a  number  of  potential   reservoir  sites  would  conflict 
with  recreation  use  and  eliminate  critical  moose  areas. 

-Mining  activity  is  accelerating. 

-Sagebrush  is   reinvading  forage  lands. 

-The  existing  transportation  system  is  not  meeting  current  needs  and  is 
causing  resource  damage. 

These  several  areas  are  reviewed  individually  to  show  how  management  prob- 
lems vary  between  areas  of  different  configuration,  resource  base,  and  use. 
Yet,  there  is  a  common  thread  that  runs  through  all   of  the  critical   issues  -- 
competition  for  use  of  resources  is  common  and  often  mutually  exclusive.     Men 
compete  with  animals,  domestic  livestock  compete  with  wildlife,   users  compete 
with  preservationists,  and  nature  competes  with  them  all.     Almost  every  action 
demands  cnrnpromise  between  or  among  conflicting  needs;  yet,  as  difficult  as 
compromise  can  be,   it  generally  is   the  only   reasonable  course.     Any  of  the 
forces  mentioned  taken  independently  and  pursued  to  their  ultimate  end,  would 
result  in  destruction  of  the  resource.     That  consequence  cannot  be  allowed  to 
happen. 
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CHAPTER  V 
WATER  AND  RELATED  LAND  RESOURCE   PROBLEMS  AND  OPPORTUNITIES 

Constraints  on  Resource  Management 

To  protect  "the  total   public  good"   from  those  who  do  not  concern  themselves 
with  husbanding  available  resources,  laws  are  passed  and  administrative  restrict- 
tions  are  issued  which  become  constraints  on  the  use  of  resources.     Since  there 
is  no  single  and  certainly  no  universally  acceptable  definition  of  what  consti- 
tutes "the  total   public  good,"  society  has  attempted  to  protect  it  by  piece- 
meal  actions  that  control   resource  segments  where  some  measure  of  the  public  in- 
terest can  be  identified.     These  limited-coverage  actions  are  often  overlapping 
and  sometimes  contradictory,  thus  providing  a  seemingly  defensible  position  on 
both  sides  of  many  controversial    issues.     In  many  cases  the  legal   problems  are 
often  less  significant  than  the  cumbersome  institutional   arrangements  available 
for  resol ving  issues. 

Some  of  the  more  significant  of  the  institutional   and  legal    constraints 
that  affect  the  future  of  the  Yellowstone  Study  Area  are  summarized  briefly  in 
the  following  section.     These  constraints  apply  to  all    types  of  development  -- 
private  and  public  --  and  so  affect  what  will   happen  either  with  or  without 
coordinated  planning  efforts. 

Institutional   Constraints 

Among  the  significant  and  pervasive  institutional   constraints  to  reasonable 
planning  and  implementation  of  plans  are  the  complexities,  overlappings,  and 
opportunities  for  buck-passing  that  prevail   in  all   levels  of  government.     The 
problem  is  just  as  frustrating  to  those  who  oppose  a  particular  action  as  it 
is  to  those  who  propose  it,  and  as  it  is  to  the  field  administrator  who  must 
weigh  the  responsive  options.     A  major  facet  of  this  problem  is  the  isolation 
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of  decision  makers  in  State  capitals  or  in  Washington,  where  the  grass-roots 
problems   tend  to  get  lost  in  the  complicated  machinery  of  government.     Many 
efforts  have  been  made  to  shift  authority  from  Washington  to  the  States,  and 
thence  to  local   governmental    units,   but  local   entities  are  often   ill-prepared 
to  handle  complex  problems,  and  as  a  result  control   has  not  really  been  relin- 
quished at  the  top  level.     Rather,  another  level   of  decision  making  has   been 
added,  with  a  veto  power  remaining.     Thus,  getting  a  final   decision  may  be 
terribly  time-consuming,  and  as  a  result  terribly  expensive.     This  problem  is 
often  amplified  by  the  inclination  of  participants  in  contested  issues  to  take 
advantage  of  delay  potentials  by  pursuing  the  most  round-about  courses  to  a  de- 
cision, presumably  in  the  hopes  that  the  problem  will   go  away  if  action  can  be 
delayed  long  enough.      In  any  case,  and  for  whatever  the  reasons,  the  non-produc'-; 
tive  costs  of  getting  decisions  that  can  be  considered  final   are  becoming  an  op- 
pressive burden  on  the  general   public  and  a  major  constraint  in  implementing 
those  things  that  need  to  be  done  in  the  way  of  protecting  and  developing  the 
Nation's  resources. 

Federal   Legal   Constraints 

Navigable  Waterways 

Uses  of,   discharges   in,  or  intrusions  in,  navigable  waterways  require  a 
permit  from  the  Corps  of  Engineers.     Section  10,  Act  of  March  3,  1899  (30  Stat. 
1151;   33  U.S.C.   403  et  seq. ).     The  Corps  of  Engineers  has  declared  the  Yellowstone 
River  navigable  to  Emigrant,  which  is  21   miles  upstream  from  Livingston,  Montana. 
The  United  States  District  Court  has  found  the  Bighorn  River  navigable  up  to  the 
Montana-Wyoming  border.     Crow  Tribe  v.   United  States,  Civil   No.   214  (D.   Mont. 
1963).     The  O'Malioney  -  Millikin  Amendment  to  the  1944  Flood  Control  Act  limits 
the  imposition  of  downstream  navigability  as  a  constraint  to  upstream  consumptive 
water  uses. 
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Land  Limitations 

Irrigable  lands  to  which  irrigation  water  from  a  Federal   reclamation  pro- 
ject can  be  delivered  is  generally  limited  to  160  acres  in  the  ownership  of  a 
single  person  or  entity,  or  320  acres  in  the  ownership  of  husband  and  wife.     Act 
of  June  17,   1902,   as  amended  and  supplemented  (32  Stat.    388,   43  U.S.C.   431,   542 
and  423e). 

Winters  Doctrine 


Lands  within  an   Indian  reservation  or  other  Federal   areas  reserved  for  pub- 
lic purposes  hold  a  reserved  right  to  use  the  waters  which  are  within,  crossing, 
abutting  or  beneath  the  reservation.     This   reserved  right,  even  though  unexer- 
cised, enjoys  a  continuing  priority  as  of  the  date  the  reservation  was  estab- 
lished.     Arizona  v.   California,   373  U.S.    546,  at  601    (1963). 

The  Federal    Power  Act  of  1920.  as  amended,   (41   Stat.    1063;  16  U.S.C.  et 
seq. )       The  Act  requires  non-Federal   entities  that  propose  to  construct  a  power 
or  navigation  facility  to  secure  an  FPC  license  before  preceding  with  any  con- 
struction which  will   affect  (a)  waters  over  which  Congress  has  jurisdiction, 
or,    (b)  public  lands  or  reservations  of  the  United  States. 

The  Fish  and  Wildlife  Coordination  Act,     as  amended,   (72  Stat.   563;   16 
U.S.C.    661   et  seq. )       The  Act  requires  that  any  public  or  private  agency  propos- 
ing to  impound  or  divert  water  or  to  modify  any  stream,  must  consult  with  the 
Fish  and  Wildlife  Service  and  take  appropriate  action  to  prevent  loss  or  damage 
to  fish  and  wildlife  resources. 

The  Yellowstone  River  Compact   (65  Stat.   663)   provides  for  the  division  of 
waters  of  the  Yellowstone  River  drainage  area  between  Wyoming  and  Montana;  and 
forbids   the  diversion  of  water  from  the  Yellowstone  River  basin  without  the  un- 
animous  consent  of  Wyoming,  Montana  and  North  Dakota. 


a/  These  items  are  discussed  in  more  detail    under  "Surface  Water  Rights"   in 
Chapter  II. 
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The  Stock-Raisinq  Homestead  Act  of  December  29,  1916  (39  Stat.   862  9;  43 
U.S.C.    §  299)  provides  for  the  protection  of  the  crops  and  improvements  of  the 
surface  owner  as  against  the  developer  of  Federally  reserved  minerals.     The  Act 
of  June  21,   1949  (63  Stat.   215  i  5;   30  U.S.C.   54)  extends  this  surface  owner's 
protection  to  damage  done  to  the  value  of  the  land  for  grazing. 

The  Federal  Water  Pollution  Control  Act  Amendments  of  1972   (86  Stat.   816; 
33  U.S.C.    1251  et  seq. )   restate  and  extend  previous  Federal   laws  prohibiting 
the  pollution  of  navigable  waters.     Standards  for  water  quality  and  the  enforce- 
ment of  such  standards  are  to  be  the  responsibility  of  the  Environmental   Pro- 
tection Agency  in  cooperation  with  the  affected  states. 

The  Clean  Air  Act,  as  amended  (81  Stat.  485;  42  U.S.C.  1857  e^  se£. )  pro- 
vides for  the  establishment  of  air  quality  standards  by  the  Environmental  Pro- 
tection Agency  in  cooperation  with  the  affected  states. 

The  National   Environmental   Policy  Act  of  1970  NEPA   (83  Stat.   852;  42  U.S.C. 
4321  et  seq. )   requires  that  where  Federal   funds,  property,  or  specific  Federal 
actions  are  involved,   the  development  of  natural   resources  must  be  preceded  by  an 
analysis  of  and  statement  about  the  environmental    impacts  of  such  developments. 

The  Wilderness  Act  of  September  3,  1964  (78  Stat.   890;  16  U.S.C.    1131,  et 
seq. )     prohibits  commercial   enterprise  and  permanent  roads  within  any  wilderness 
area  designated  by  the  Act.     The  Washaki  Wilderness  Area,  within  the  Shoshone 
National    Forest,  was  so  designated  on  October  9,  1972. 

The  Presence  of  Historical   or  Archaeological   Data  within  the  site  of  any 
Federal   or  Federally  licensed  or  assisted  activity  may  require  that  the  activity 
be  preceded  by  a  survey  of  the  Secretary  of  the  Interior  to  determine  if  such 
data  shall   be  recovered  and  preserved.     Act  of  June  27,   1960,  as  amended  (74 
Stat.    220;   16  U.S.C.   469  et  seq.) 

The  Endangered  Species  Act  of  1973     (87  Stat.  884;   16  U.S.C.   1531   et  seq.) 
requires  that  Federal   agencies  take  such  action  necessary  to  insure  that  actions 
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authorized,   funded,  or  carried  out  by  them  do  not  jeopardize  the  continued  exis- 
tence of  endangered  species  or  result  in   the  destruction  or  modification  of  the 
habitat  of  such  species. 

The  Surface  Mining  Control   and  Reclamation  Act  of  1977   (H.R.   2,  95th  Cong. 
1st  Sess.)   imposes   limitations  on  the  surface  mining  of  coal   and  other  minerals, 
not  only  with  respect  to  surface  reclamation  and  surface  owner's  consent,  but  also 
with   respect  to  areas  which  cannot  be  surface  mined. 

Wyoming  Legal   Constraints 

The  Wyoming  Constitution  and  Water  Code  (Articles  1   and  8  of  the  Constitu- 
tion and  Title  41,  Sec.  41-1   et  seq.   Wyo.   Stat.   1957)  provides  that  a  right  to 
the  use  and  control   of  any  of  the  waters  of  the  state  must  be  initiated  through 
application  to  the  State  Engineer. 

The  Wyoming  Environmental  Quality  Act  of  1973  (Sec.  35-502.1  et  seq. ,  Wyo. 
Stat.  1957)  established  an  Environmental  Quality  Council  and  a  State  Department 
of  Environmental  Quality  with  authority  to  promulgate  and  enforce  rules  and  re- 
quire permits  for  the  control  of  air,  water  and  land  pollution.  The  Act  also 
provides  for  limitations  on  mining  operations  and  requires  that  such  operations 
be  pursuant  to  a  permit  from  the  administrator  of  the  Land  Quality  Division  of 
the  Department  of  Environmental   Quality. 

The  Wyoming   Industrial    Development  Information  and  Siting  Act  of  1975  (Sec. 
35-502.75  et  seq. ,  Wyo.   Stat.   1957)     establishes  an   Industrial   Siting  Council 
with  authority  to  issue  permits  required  for  the  construction  of  electrical   gen- 
erating plants   (100  MW  or  more),   synthetic  gas  plants   (100  million  cf  p.d.), 
oil   extraction  plants   (50,000  bbls.   p.d.),   uranium  enriching  plants   (500  lbs.), 
or  any  other  industrial    facility  costing  more  than  50  million  dollars,  as  in- 
dexed. 
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The  Wyoming  Excise  Tax  Act  on  the  Extraction  of  Minerals   (Sec.   39-277.1 
to  39-227.8,  Wyo.   Stat.   1957)   imposes  a  2%  tax  on  the  value  of  the  gross  pro- 
duct of  most  extracted  minerals;  and  an  additional   2%  tax  on  the  value  of  the 
gross  product  of  extracted  trona,  coal,  petroleum,  natural   gas,  oil   shale,  or 
any  other  fossil   fuel   minerals.     The  1977  session  of  the  Wyoming  legislature 
amended  the  tax  laws  to  increase  the  severence  taxes  on  specified  minerals.     A 
total   increase  of  4^2%  was  added  to  the  tax  on  coal,   3Js%  on  uranium,   and  1?^%  on 
trona.     Thus,  1%%  on  each  mineral  will   go  into  a  fund  for  construction  and  im- 
provements on  state  buildings,   1%  of  the  uranium  tax  will   go  to  the  permanent 
mineral   trust  fund,  and  1%  to  the  general    fund  for  state  agency  budgets;   }k%  of 
the  coal   tax  will   go  toward  the  funding  of  water  resource  developments,   1%  to- 
ward highways  and  k%  to  the  permanent  mineral   trust  fund.     As  of  1977,   the  to- 
tal  severence  tax  is  8%%  of  gross  product  value  for  coal;   5^2%  on  uranium  and 
trona;  4%  on  other  fuels;   and  2%  on  non-energy  minerals.     In  addition  to  the 
severence  tax,  Wyoming  imposes  an  excise  tax  on  coal  extraction  that  amounted  to 
1.2%  of  the  gross  value  of  production  in  1976,  1.6%  in  1977,  and  will   level   off 
at  2%  in  1978  and  subsequent  years  until   gross  revenues  total   $120  million. 

The  Future  Without  A  Plan 
In  order  to  determine  what  the  beneficial   or  adverse  effects  of  proposed 
developments  or  changes  may  be,   it  is  necessary  to  establish  some  base  against 
which  comparisons  can  be  made.     The  so-called  "without"  condition  does  not  mean 
a  static  situation  where  all   future  changes  are  measured  against  currently  ex- 
isting conditions.     Changes  will   occur  whether  governmental   planning  and  develop- 
ment are  provided  or  not.     Thus,   in  addition  to  projecting  the  beneficial   and 
adverse  effects  expected  with  a  plan  in  operation,   it  is  necessary  to  project 
conditions  likely  to  occur  in  the  absence  of  a  plan.     Essentially,   the  "with- 
out"  situation  reflects  the  activities  of  the  private  sector,  with  only  the 
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help  of  "ongoing"  programs  from  the  governmental  agencies.  More  specifically, 
the  "without"  situation  discussed  in  this  chapter  is  based  on  these  premises. 

(a)  Federal  and  State  projects  existing,  under  construction  or  funded  on 
January  1,  1976,  will  be  completed  and  used  to  the  limit  of  their  use- 
ful life.  (Federal  and  State  projects  that  are  authorized  but  were 
not  funded  on  January  1  will  be  considered  a  part  of  the  near- term 
plan  unless  the  sponsoring  agency  specifically  requests  some  other 
disposition.)  Ongoing  programs  that  are  funded  on  a  continuing  basis, 
that  do  not  require  legislative  action  as  "new  starts,"  and  that  have 
no  significant  water  supply  or  water  quality  implications,  will  con- 
tinue at  historical  levels. 

(b)  There  will  be  no  new  authorizations  for  Federal  or  State  projects  after 
January  1,  1976.  Local  governmental  units  will  continue  to  do  the 
kinds  of  things  they  did  before  1976  (for  example,  construction  of  sew- 
age treatment  facilities),  but  without  State  or  Federal  subsidies  un- 
less such  subsidies  are  integral  components  of  ongoing  programs  as 
defined  above. 

(c)  Federal  and  State  laws,  regulations,  taxes  and  other  legal  commitments 
in  force  on  January  1,  1976,  or  that  are  scheduled  for  implementation 
on  specific  dates  thereafter,  will  be  enforced,  but  no  new  State  or 
Federal  controls  or  incentives  will  be  applied. 

(d)  The  private  sector  will  proceed  with  whatever  developments  are  per- 
missible and  economically  attractive  within  the  limits,  or  lack  of 
limits,  imposed  by  (a),  (b),  or  (c)  above. 

Future  conditions  "without  a  plan"  are  wery   difficult  to  predict.  It  could 
be  that  individual  companies  will  continue  to  proceed  on  an  individual  basis  to 
procure  water  supplies  by  relatively  small  water  development  projects  that  are 
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relatively  uncoordinated  and  non-interrelated.     It  is  also  quite  likely  that 
some  additional   lands  with  adjudicated  water  rights  will   be  acquired  by  indus- 
trial  companies,  and  the  water  rights  tranferred  to  industrial   use,  either 

a/ 
with  or  without  the  construction  of  additional    reservoirs.        It  has  been  esti- 
mated that  industrial   companies  have  purchased  at  least  12,000  acres  of  irri- 
gated lands.     The  water  rights  on  these  lands  may  eventually  be  converted  from 
agricultural   uses  to  industrial   uses.     However,   it  may  be  that  water  spreading 
developments  or  the  use  of  sprinkler  systems  which  conserve  water  will   offset 
these  agricultural    conversions  to  industry,  and  the  total   irrigated  acreage  in 
existing  projects  may  remain  nearly  constant. 

The  cost  of  a  water  supply  obtained  from  change  in  use  of  a  water  right  is 
difficult  to  estimate  without  analyzing  a  specific  instance.      Irrigation  water 
rights  are  property  rights  which  attach  to  the  land.     A  water  right  purchase 
would  be  a  transaction  between  the  M  &  I   interest  and  the  property  owner,  and 
prices  would  be  based  upon  negotiations.     A  cost  of  a  water  right  transfer 
(perhaps  a  secondary  cost)   is  the  loss  of  the  economy  associated  with  the  farm 
and  agricultural    use  in  terms  of  expenditures  in  the  community  by  the  irrigators 
and  the  decrease  in  taxes  from  the  land.     If  the  new  industry  or  water  use  is 
in  the  same  locality  as  the  irrigation,  then  the  secondary  cost  may  be  offset 
by  secondary  benefits  of  the  new  industry  or  use.      If,   however,  the  new  industry 
is  far  removed  from  the  community  near  the  irrigation  water  use,  there  may  not 
be  an  accompanying  local   economic  offset  to  these  secondary  losses.     In  either 
case,  the  benefits  resulting  from  a  water  right  transfer  are  almost  certain  to 
be  less  than  the  combined  agricultural   -  M  &  I  benefits  that  would  accrue  from 
developing  new  M  &  I  supplies. 


a^/  Under  Wyoming  Law,   such  transfers  must  be  approved  by  the  State  Engineer, 
for  unadjudicated  water  rights  or  the  Board  of  Control   for  adjudicated  water 
rights.     The  industrial   diversion  cannot  exceed  the  diversion  rate  permitted 
under  the  assigned  permit,  and  the  volume  of  use  cannot  exceed  the  consump- 
tive use  under  the  original   permit. 
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Agricultural   Production 

In  the  absence  of  a  planned,   coordinated  program,   agricultural   potential 
of  Northeast  Wyoming  would  not  fully  permit  the  joint  economies  which  could  re- 
sult from  an  integrated  agricultural -energy  water  development  and  management 
program.     Efforts  have  been  made  by  industrial    firms  to  meet  some  agricultural 
needs  with  their  developments,  and  such  efforts  will   no  doubt  continue.     In- 
dustry is  not  in  the  multiple-purpose  water  resource  planning  business,  however, 
and  the  coordination  obtained  under  the  "without"  plan  condition  will   generally 
be  limited  to  those  obvious  needs  directly  related  to  the  immediate  vicinity 
of  the  project. 

Northeast  Wyoming  will   likely  remain  as  a  major  livestock  production  area 
even  without  a  comprehensive  development  plan,  and  irrigated  and  dryland  farming 
will    continue  at  somewhere  near  present  levels  for  the  rest  of  the  century. 

In  the  absence  of  a  comprehensive  multipurpose  development  plan,   it  appears 
likely  that  the  recent  trend  of  energy-related  industries  acquiring  the  best 
available  water  sources  will   continue.     Development  of  replacement  irrigation 
water  supplies  may  be  prohibitively  expensive  because  of  rising  construction 
costs,  and  will   probably  not  be  undertaken  without  State  or  Federal   participa- 
tion. 

The  Department  of  Economic  Planning  and  Development  and  the  Wyoming  Farm 
Loan  Board,  through  their  existing  loan  program,  have  financed  substantial   irri- 
gation development  in  Northeast  Wyoming.     Between  January  1970  and  June  1975, 
the  two  agencies  provided  financing  for  development  of  2,242  acres  of  new  irri- 
gated lands  and  development  of  supplemental   supplies  or  improved  irrigation 

3/ 
systems  for  4,665  acres  in  the  area.       Private  interests  are  presently  (1976) 

financing  some  irrigation  development  and  the  Farmers'  Home  Administration  also 
provides  a  limited  amount  of  financing  for  water  resource  development  on  a  con- 
tinuing basis.     These  developments  will   tend  to  offset  the  loss  of  irrigated 
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lands  that  may  occur  if  and  when  water  rights  are  transferred  to  industrial 
uses,  land  is  transferred  to  urban  or  suburban  use,  or  the  land  is  mined  or 
otherwise  transferred  to  industrial  use. 

Recent  legislation  has  increased  the  amount  of  funds  available  under  the 
State  loan  program.  This  could  result  in  the  State  financing  a  larger  portion 
of  the  new  land  and  supplemental  water  supplies  to  be  developed  and  it  could 
mean  that  an  increased  acreage  will  be  developed. 

These  estimated  developments  could  be  modified  or  changed  due  to  pending 
controls  under  EPA,  Corps  of  Engineer's  regulation,  and  land  use  planning  ef- 
forts. The  EPA,  through  the  State  Department  of  Environmental  Quality,  will 
handle  permits  on  feedlots  and  for  irrigation.  The  regulations  for  both  are 
in  the  formulation  stage  and  their  eventual  impact  is  not  known.  An  area-wide 
waste  treatment  planning  process  (208  planning)  has  been  initiated  by  the 
Department  of  Environmental  Quality,  and  is  being  carried  out  by  the  Powder 
River  Areawide  Planning  Organization  (PRAPO). 

The  Army  Corps  of  Engineers  has  developed  regulations  under  Sec.  404,  PL 
92-500  to  control  dredge  and  fill  operations  on  navigable  waters.  The  effect 
on  agriculture  is  not  presently  known  but  could  be  significant. 

The  State  has  instituted  a  land  use  planning  program.  This  program  will 
be  handled  primarily  at  the  local  level,  and  local  values  and  concerns  will  be 
the  basis  for  the  final  plans  developed.  It  appears  that  if  new  irrigated  land 
developments  have  local  support,  they  could  be  included  in  the  local  plans. 

Another  constraining  factor  that  future  agricultural  development  must  face 
is  Federal  and  Indian  water  rights  claims  that  could  limit  the  amount  of  water 
available,  or,  at  least  cloud  the  reliability  of  developed  supplies. 

Tables  V-1  through  V-3  that  follow  show  the  agricultural  crop  production 
expected  for  Northeast  Wyoming  under  "without"  conditions. 
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Table  V-1  Crop  Yields  and  Production  for 

Nonirrigated  Lands  -  Present  and  Future  Without  Plan 

Northeast  Wyoming 


Yield  a 

Prod. 

In. 

Base 

1985 

2000 

Crop 

Acres  ; 

Yield/: 
Ac. a/: 

Prod.  ; 

Acres  ; 

Yield/ 

Ac. 

Prod.   ; 

Acres  ; 

Yield/ 
Ac. 

r-rod. 

Wheat 

Bu. 

47,383 

30 

1,413,650 

45,900 

31 

1,422,900 

44,040 

33 

1,453,32 

Rye 

Bu. 

121 

13 

1,573 

120 

15 

1,800 

115 

20 

2,30 

Silaqe 

Tons 

1.633 

7 

11,476 

1,590 

8.3 

13,197 

1,530 

10.0 

15.30 

Oats 

Bu. 

11,933 

33 

399,750 

11,560 

39 

450,840 

11,090 

42 

465.78 

Barley 

Bu. 

lR,55n 

28 

514,767 

17,960 

33 

592,680 

17,230 

34 

586,32 

Hay 

Tons 

165,917 

.9 

154,792 

160,750 

.9 

144,675 

154,195 

.9 

138,77 

Total  Harvested 

- 

245,537 

- 

- 

237,880 

- 

- 

228,200 

- 

- 

^/  Yields  shown  as  rounded  numbers,  so  yield  x  acres  may  not  equal  production. 


Table  V-2  Crop  Yields  and  Production 

For  Irrigated  Lands  -  Present  and  Future  Without  Plan 

Northeast  Wyoming 


Yield  & 

Prod. 

In: 

Base 

1985^ 

200O 

Cron 

Acres 

:Yield/ 
:  Ac. 

Prod.  ; 

«--  ;'ic'."' 

:  Prod.  : 

.„es  ---' 

;  Prod. 

Wheat 

Bu. 

1,983 

38 

74.100 

2,300  42 

96,600 

2,300  46 

105,800 

Silage 

Tons 

3.384 

11 

37.224 

3.927  13 

51.051 

3,927  19 

74.613 

Oats 

Bu. 

3,767 

49 

185.146 

4.372  61 

266.692 

4,372  65 

284,180 

Barley 

Bu. 

4.267 

45 

191,737 

4.952  55 

272,360 

4,952  61 

302,072 

Hay 

Tons 

80.505 

2.0 

158,901 

93.445  2.5 

229,444 

93,445  3.2 

303,079 

Total  Harvested 

- 

93.906 

- 

- 

108.996 

- 

108,996 

~ 

Crop  Yield  Projections 

The  Agricultural  Work  Group  believed  that  there  are  likely  to  be  signifi- 
cant differences,  under  "without"  conditions,  between  state  or  region-wide  pro- 
jections and  projections  localized  to  planning  areas.  This  belief  led  to  sepa- 
rate yield  projections  for  the  major  crops  in  each  planning  area. 

The  basic  data  used  for  these  efforts  were  the  same  as  those  used  to  dis- 
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Table  V-3  Total  Agricultural  Production  -  Present  and  Future  Without  Plan 

Northeast  Wyoming 


Cron 

:    Unit 

Base       : 

1985      : 

2000 

Wheat 

Bu. 

1,487,750 

1,519,500 

1,558,640 

Rye 

Bu. 

1,573 

1,800 

2,300 

Silage 

Tons 

48,700 

64,248 

89,913 

Oats 

Bu. 

584,896 

717,532 

747,960 

Barley 

Bu. 

706,504 

865,040 

887.892 

Hay      ': 

Tons 

313,693 

374,119 

441,855 

aggregate  OBERS  projections  described  earlier  in  this  report.  Use  of  more 
years  of  the  recent  past  versus  the  more  distant  past  permitted  the  yield  pro- 
jections to  better  reflect  current  yields. 

Nonirri gated  Cropland 

The  harvested  acres  of  all  nonirri gated  crops  for  each  area  were  summed 
for  the  historical  years  of  the  data.  The  specific  crops  were  distributed 
over  the  future  nonirrigated  lands  according  to  their  relative  proportions  in 
the  base.  Such  a  procedure  is  logical  since  Principles  and  Standards  indicate 
that  constant  relative  prices  are  usually  assumed  over  time.  If  relative 
prices  for  crops,  livestock,  and  inputs  do  not  change,  there  is  little  reason 
to  expect  major  shifts  in  cropping  patterns  without  major  resource  developments, 

Irrigated  Cropland 

The  irrigated  acres  shown  in  this  report  represent  only  "harvested" 
acres.  Total  land  actually  irrigated  includes  many  acres  that  are  not  catego- 
rized as  "harvested".  These  nonharvested  acres  are  mostly  irrigated  native  pas- 
tures that  in  some  years  are  harvested  for  hay,  but  in  other  years  are  not. 
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Grazing  Land 

There  are  considerable  amounts  of  Federal  lands  interspersed  among  the 
private  lands.  The  bulk  of  these  lands  are  administered  by  the  U.S.  Forest 
Service  and  the  Bureau  of  Land  Management.  These  two  agencies  provided  esti- 
mates of  current  and  future  grazing  forthcoming  from  lands  under  their  juris- 
dictions. 

Grazing  on  private  lands  is  of  concern  to  programs  of  the  Soil  Conservation 
Service.  As  part  of  their  contribution  to  this  Work  Group,  SCS  personnel  pro- 
vided current  and  future  grazing  estimates  for  the  nonfederal  lands.  Estimates 
of  AUM's  forthcoming  from  ranges  and  pastures  in  each  planning  area  in  the 
Yellowstone  Study  Area  including  these  for  Northeast  Wyoming  are  shown  in  Table 
V-4. 

Livestock  Production 

Historical  State  data  were  used  to  project  future  without  livestock  pro- 
duction for  Wyoming.  The  methods  used  were  similar  to  those  already  described 
for  projecting  crop  yields.  Once  the  state  production  levels  were  projected, 
they  were  disaggregated  to  appropriate  planning  areas  as  shown  in  Table  V-5 
for  Northeast  Wyoming. 

Estimated  average  water  needs  for  evaporation  and  consumption  by  livestock 

i/ 
are  about  40  gallons  per  day  per  animal  unit.   On  this  basis,  livestock-related 

water  consumptive  use  in  Northeast  Wyoming  would  increase,  under  without  condi- 

tions,  from  14,000  acre-feet  in  1975  to  about  16,000  acre-feet  in  1985,  and 

18,500  acre-feet  in  2000. 


a/  An  animal  unit  consists  of  one  cow  and  calf,  or  equivalent. 

b/  About  2,570  acre-feet  of  this  amount  is  evaporation  from  existing  stock- 
water  ponds. 
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Table  V-4  Current  and  Potential  AUM's  from  Federal 
and  Nonfederal  Grazing  Lands 
Yellowstone  Study  Area 


Plannina  Area 

Total 
Study 
Area 

Juris- 

riontana 

:N.    Dakota: 

Wyoming 

diction 

Upper 
Yel lows  tone 

Bighorn- 
darks   Fork 

Tongue-    :       Lov/er 
Powder     :  Yellowstone 

:N.   Dakota: 
:     Tribs      : 

Wind- 
Bighorn 

Northeast 

Present 

Nonfederal 

864,910 

953,300 

659,880     2,061,705 

1,753,247 

1,348,087 

3,811,842 

11,452,971 

Federal 
FS 

30,329 

6,172 

98,521           19,160 

403,627 

119,193 

193,148 

870,150 

BLM 

20,800 

21,500 

217,700         247,200 

11,780 

530,300 

207,600 

1,255,880 

Total 

916,039 

980,972 

976,101     2,328,065 
1985 

2,168,654 

1,997,580 

4,212,590 

13,580,001 

Nonfederal 

914,018 

1,074,848 

778,430     2,180,965 

2,057,419 

1,509,857 

4,259,263 

12,784,800 

Federal 

FS 

30,329 

7,695 

140,884           21,216 

442,967 

116,300 

195,600 

954,991 

BLM 

23,500 

23,600 

233,300         255,900 

11,780 

535,900 

207,500 

1,291,580 

Total 

967,847 

1,106,143 

1,152,614     2,458,081 
2000 

2,512,166 

2,162,057 

4,572.463 

15,031,371 

Nonfederal 

987,680 

1,257,170 

956,255     2,359,855 

2,513,678 

1,752,513 

4,955,395 

14,782,546 

Federal 

FS 

30,329 

7,6Q5 

140,884           21,216 

442,967 

115,300 

195,500 

954,991 

CLM 

29,500 

27,700 

237,200         286,700 

11,780 

505,400 

273,700 

1,472,980 

Total 

1,047,509 

1,292,565 

1,334,339     2,667,771 

2.958,425 

2.475,213  5,424,695 

17,210.517 

TABLE  V-5 


Livestock  Production  -  Present  and  Future  Without  Plan 
Northeast  Wyoming 


Livestock 

Unit 

Basea/ 

1985 

2000 

Production 

Production 

Production 

Beef  and  Veal 

000  Lbs. 

165,173 

172,063 

180,241 

Pork 

000  Lbs. 

1,255 

1,257 

1,121 

Lamb  and  Mutton 

000  Lbs. 

21,105 

18,749 

15,763 

Chickens 

000  Lbs. 

107 

62 

44 

Eggs 

000  Doz. 

464 

376 

Milk 

000  Lbs. 

16,879 

18,324 

16,192 

a/  See  Table  6  for  explanation  of  "base" 
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Municipal,  Domestic  and  Industrial  Water  Supply 

Municipal,  domestic,  and  livestock  water  supply  facilities  are,  for  all 
practical  purposes,  a  necessary  component  of  the  total  requirements  for  what- 
ever level  of  development  occurs  in  an  area.  Properly  planned  and  coordinated 
developments  can  generally  reduce  costs  as  compared  to  piece-meal  activities, 
but  usually  do  not  materially  change  water  demands.  Thus,  it  is  assumed  that 
the  "without"  demand  for  municipal  water  will  have  the  same  per-capita  value  as 
it  does  under  the  planned  program,  and  that  total  consumption  in  the  basin  (now 
about  5,000  acre-feet  per  year)  will  amount  to  about  7,500  acre-feet  in  1985 
and  15,000  acre-feet  in  2000.  Of  this  amount,  about  5,000  acre-feet  in  1985 
and  10,000  acre-feet  in  2000  will  come  from  underground  supplies. 

Groundwater  wells  and  springs  are  principal  sources  for  the  domestic  sup- 
plies of  farmsteads  and  small  communities.  Surface  streams  and  ponds  are  also 
important  supplies.  In  some  areas  both  surface  and  groundwater  supplies  are 
mineralized.  In  other  areas  surface  supplies  are  very  limited,  and  groundwater 
aquifers  lie  deep  underground.  In  these  areas  it  is  necessary  to  transport 
water  for  domestic  purposes.  Rural  domestic  needs  can  vary  from  5  to  150  gal- 
lons per  day  per  person,  depending  on  the  type  and  number  of  uses  involved. 
Average  use  is  about  60  gallons  per  day.  Rural  domestic  use  in  the  basin  will 
probably  be  about  1,000  acre-feet  per  year  in  1985  and  2000,  up  from  a  current 
use  of  about  700  acre-feet. 

The  primary  need  for  new  water  supplies  in  rural  areas  is  associated  with 
proper  range  management.  As  a  rule  of  thumb  there  should  be  a  watering  faci- 
lity for  livestock  in  each  square  mile  of  rangeland  to  promote  even  distribu- 
tion of  grazing  pressure.  Water  in  streams,  ponds,  and  springs  is  not  distri- 
buted well  enough  to  provide  the  needed  supply.  More  wells,  springs,  and  ponds 
need  to  be  developed.  Only  about  one-third  of  the  needed  watering  places  have 
been  developed  on  rangelands  in  the  area. 
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Industrial  water  supplies  for  the  "without"  condition  will  probably  in- 
volve the  use  of  three  major  and  unrelated  water  storage  and  transportation 
systems.  Lake  DeSmet,  on  a  tributary  of  Clear  Creek  has  recently  been  enlarged 
to  provide  about  60,000  acre-feet  per  year  of  water  for  whatever  type  of  use 
may  be  made  of  the  extensive  coal  beds  in  the  vicinity  of  the  dam. 

A  contract  has  been  signed  for  construction  of  Middle  Fork  Reservoir,  on 
the  Middle  Fork  of  Powder  River,  to  provide  supplemental  water  for  irrigation 
and  to  provide  industrial  water  for  some  type  of  coal  conversion,  presumably 
in  the  Gillette  area.  The  25,000  acre-feet  of  industrial  water  available  would 
probably  be  pumped  from  the  reservoir  or  from  some  point  on  the  Powder  River  to 
Gillette. 

A  water  right  has  been  perfected  for  development  of  an  industrial  water 
reservoir  on  Crazy  Woman  Creek  that  would  provide  a  firm  yield  of  about  35,000 
acre-feet  per  year.  This  water  would  also  probably  be  pumped  to  the  Gillette 
area  for  some  type  of  conversion  in  the  coal  fields. 

Mine  and  reclamation  water  will  generally  be  provided  by  intercepted  water 
in  the  mines,  or  from  wells. 

In  combination,  these  facilities  would  provide  all  of  the  water  expected 
to  be  needed  for  industrial  uses  if  the  supplies  are  made  available  to  whatever 
company  undertakes  development  of  conversion  facilities.  Unfortunately,  from 
the  standpoint  of  optimum  resource  use,  there  are  better  ways  to  meet  the  in- 
dustrial water  needs. 

Flood  Control 


By  definition,  the  future  without  plan  assumes  no  major  Federal  or  State 
expenditures  for  new  construction.  Thus,  lacking  plans  for  future  structural 
measures,  the  means  of  reducing  flood  losses  under  the  without  condition  are 
limited  to  those  nonstructural  measures  already  in  force. 
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Non-Structural  Measures 

Existing  flood  forecasting  and  flood  fighting  activities  will  continue  and 
are  reflected  in  loss  estimates  under  existing  and  future  conditions.  The 
states  are  already  implementing  flood  plain  management  and  zoning  to  prevent 
further  buildup  and  increased  damage  in  the  flood  plain.  Strong  Federal  impetus 
in  this  direction  was  added  by  the  Flood  Disaster  Protection  Act  of  1973  which 
requires  communities  with  special  flood  hazards  to  undertake  prudent  flood  plain 
management  measures  or  lose  any  financial  assistance  involving  Federal  or  feder- 
ally guaranteed  funds.  It  also  provides  for  flood  insurance.  As  a  result, 
accelerated  urban  flood  plain  zoning  and  regulation  seem  likely. 

A  review  of  historical  flood  data  indicates  that  total  damages  continue  to 
increase,  even  though  flood  control  programs  are  implemented.  There  are  two 
reasons  for  this  paradox.  First,  long-term  economic  trends  have  resulted  in 
higher  values  for  property,  materials,  and  labor  so  that  the  value  of  improve- 
ments subject  to  flooding  continues  to  increase,  and  flood  losses  themselves 
are  consequently  higher.  Secondly,  continuing  economic  expansion  creates  de- 
mands for  land  on  which  new  improvements  can  be  located.  In  many  instances  this 
has  resulted  in  substantial  encroachments  onto  the  flood  plains  and  additional 
sets  of  improvements  subject  to  flood  damage. 

It  is  apparent  that  a  need  exists  for  flood  plain  management.  With  proper 
management  of  the  water  and  the  land  subject  to  inundation  by  flood  waters,  the 
trend  of  increasing  flood  damages  can  be  slowed  materially,  if  not  reversed. 
However,  this  is  not  a  simple  task.  Studies  can  be  made  to  determine  the  best 
use  of  the  flood  plain  lands,  recognizing  the  flood  risk,  but  implementation  of 
flood  plain  regulations  involves  property  rights.  Thus,  legal  authority  must 
exist  to  initiate  any  planned  regulation,  and  planned  regulation  of  future  flood 
plain  development  should  be  accomplished  by  all  planning  groups  -  Federal,  State, 


bj   'X^ll   amendments  relaxed  some  provisions  of  the  Act. 
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and  local.  This  means  that  planning  should  not  stop  at  flood  control  structures 
but  should  incorporate  to  some  degree  land  use  analysis  reflecting  local  require- 
ments for  regulation  and  management  of  appropriate  flood  plain  development. 

Plan  formulation  during  this  study  incorporated  the  assumption  that  proper 
urban  flood  plain  regulation  would  occur  under  future  conditions  without  any 
resource  development  plan.  This  conclusion  was  based  on  the  fact  that  flood 
plain  regulation  is  directed  and  is  being  implemented  under  existing  State 
statutes  and  Federal  laws. 

Streambank  Erosion 

Bank  cutting  is  the  most  common  form  of  stream  erosion  and  is  most  notice- 
able on  the  outside  of  river  bends.  It  is  a  producer  of  stream-transported 
sediment.  In  many  cases,  however,  partial  replacement  of  soil  loss  from  stream- 
bank  erosion  occurs  through  deposition  on  the  inside  curve  in  the  same  general 
reach.  As  the  process  grows  more  severe,  the  looping  oxbows  >  typical  of  an 
alluvial  stream  are  formed.  While  balanced  generally  in  terms  of  the  entire 
river  regime  and  while  resulting  in  some  fish  and  wildlife  habitat  plus  fertile 
floodplains,  imposition  on  private  land  ownership  patterns  and  damages  to  these 
lands  are  a  serious  problem. 

Streambank  erosion  is  a  contributor  of  sediment  which  degrades  the  river 
water  and  causes  a  loss  of  productive  land  each  year.  The  erosion  is  greatest 
on  streams  that  have  been  straightened  in  the  past  and  are  now  eroding  to  widen 
the  channel,  and  on  streams  with  sandy  banks.  Where  streambank  erosion  is  se- 
vere it  causes  both  economic  and  environmental  losses.  Past  investigations 
have  shown  that  construction  of  conventional  streanbank  erosion  control  works 
on  a  broad  scale  for  economic  return  cannot  be  justified.  Further,  it  is  very 
difficult  to  quantify  the  environmental  benefits. 
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Under  Section  32  of  the  Streambank  Erosion  Control  and  Demonstration  Act 
of  1974,  as  amended  by  the  Water  Resources  Development  Act  of  1976,  authority 
for  work  under  this  act  has  been  expanded  to  include  the  Yellowstone  River  from 
Intake,  Montana  to  its  raouth.  The  original  act  authorized  work  on  the  Missouri 
River  in  the  reach  below  Garrison  Dam  and  in  the  reach  between  Fort  Randall  dam 
and  Sioux  City.  The  intent  of  this  program  is  to  develop  a  demonstration  of 
structural  means  for  controlling  bank  erosion  with  a  view  toward  developing  the 
most  cost  effective  and  environmentally  acceptable  means.  Little  stream-bank 
erosion  control  on  major  streams  is  anticipated  under  the  without  conditions. 

Instream  Flows 


Changes  in  stream  flow  are  a  function  of  increased  use,  increased  storage 
capacity,  or  weather.  None  of  these  conditions  is  apt  to  change  drastically  be- 
fore the  year  2000  unless  there  is  governmental  involvement.  Thus,  for  this 
analysis,  it  has  been  presumed  that  instream  flows  will  be  reduced  by  the 
amount  of  the  consumptive  uses  of  the  "without"  agricultural,  municipal,  and 
industrial  projections. 

Energy 

As  explained  in  Chapter  IV,  a  rather  intensive  study  of  national  and  re- 
gional energy  demands  and  supplies  has  been  made  as  a  part  of  the  Yellowstone 
Level  B  Study.  Model  runs  were  developed  to  show  several  levels  of  use  for 
Yellowstone  Area  coal,  with  the  differences  in  the  runs  being  attributable  to 
various  constraints  placed  on  the  computer  model.  The  extensive  development 
run  was  constrained  only  by  economics  --  it  presumed  that  industry  would  be 
obliged  to  comply  with  all  environmental  and  other  construction  and  operating 
conditions,  laws,  regulation,  etc.,  that  existed  at  the  beginning  of  1976,  but 
that  no  new  constraints  or  incentives  would  be  applied  to  induce  industry  to 
follow  any  course  other  than  that  dictated  by  economics. 
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Coal  qasification  could  be  considered  an  exception  to  the  last  statement. 
Coal  gasification  was  left  in  the  without  plan  under  the  presumption  that 
prices  will  change  such  that  gasification  will  be  economic  prior  to  2000,  or 
that  industry  or  government  would  subsidize  some  gasification  development. 
From  a  strict  technical  point  of  view,  something  that  requires  a  government 
subsidy  should  not  be  in  the  without  plan.  However,  from  a  practical  viewpoint 
it  was  desirable  to  include  coal  gasification  in  one  of  the  plans  in  order  to 
portray  its  pressures  on  water,  land  and  people  resources.  Since  gasification, 
given  current  price  relationships,  does  not  meet  national  economic  development 
criteria  and  its  nature  does  not  make  it  viable  in  an  environmental  plan,  the 
without  plan  is  the  most  logical  place  for  it  to  be  considered.  To  ignore  it 
would  be  a  serious  mistake.  It  is  therefore  presumed,  for  purposes  of  this  re- 
port, that  the  "high"  level  of  development  as  presented  in  the  Harza  Energy 

46/ 
Studies   and  adjusted  by  the  Study  Team  represents  the  "without"  condition  for 

energy. 

In  yery   brief  summary,  this  "without"  alternative  calls  for  the  mining  of 
about  100  million  tons  of  coal  per  year  in  the  area  by  1985,  and  about  200  mil- 
lion by  the  year  2000.  Some  8  new  mining  units  of  5-mil lion-tons-per-year  ca- 
pacity will  be  required  between  1975  and  1985,  and  an  additional  20  units  will 
be  required  by  2000.  One  new  2,000  megawatt  electrical  generating  plant  is 
anticipated,  and  five  gasification  units  of  250  Mcf/day  capacity  will  be  re- 
quired between  1985  and  2000.  Over  100  miles  of  new  railroad,  half  of  it  double 
track,  will  need  to  be  built,  and  over  200  miles  will  have  to  be  upgraded  by 
substantially  improving  the  roadbed  and  equipment  and  fully  automating  controls 
by  1985  and  by  double-tracking  most  of  the  system  by  2000.  Two  slurry  pipe- 
lines will  be  required  by  1985,  but  no  further  additions  of  slurry  lines  are 
anticipated  before  2000.  These  developments  in  all  will  consume  about  37,000 


V-20 


a/ 
acre-feet  of  water  per  year  by  1985,  and  118,000  by  2000.       Much  of  this  water 

may  be  provided  from  outside  of  the  hydrologic  basin.      The  net  demand  on   the  ba- 
sin,  under  "without"   conditions   is  estimated  at  19,000  acre-feet  in   1985  and 
79,000  acre-feet  in  2000.     About  3,300  acres  of  land  will   be  out  of,  or  at  partial 
production   in   1985  because  of  strip-mining  operations,   and  about  8,000  acres  will 
be   at  less   than   full   production   in   the  year  2000.       Other  energy-associated   land 
uses  will    involve  about  4,000  acres   in   1985,   and  over  11,000  acres   by  2000. 

Construction  labor  forces  will   average  about   1,650  between   1975  and  1985, 
and  will   increase  to  about  2,000  between   1986  and  2000.     Peaks  may  be  as  high 
as  5,000  at  some  time  during  the  period,   depending  on  how  well    local   planning 
agencies  and  industry  groups  are  able  to  develop  and  adhere  to  reasonable 
schedules.     Operating  forces  for  energy  developments  will   increase  at  a  more-or-less 
constant  pace  to  about  2,000  by  1985,  and  to  7,400  by  the  year  2000.     These 
increased  labor  forces  will   stimulate  other  local   increases  in  the  labor 
needs  of  the  area,  and  the  new  direct  employees  will    involve  families,  so  that 
the  total   energy-induced  increase  in  population  in  the  study  area,  under  the 
"without"  analysis,   is  estimated  at  about  16,000  in   1985  and  31,000  in  2000. 

Other  effects   are  snown   in  Table  V-6. 

Total    benefits   for  electrical    generation  are  based  on  the  discounted   (6-3/8 

46/ 
percent)   total   operating  costs  as   developed  by  Harza.         The  Harza  estimates   in- 
clude an  internal    rate  of  return  of  15  percent,   interest  on  equity  and,  debt, 
and  depreciation.     Consequently,   the  operating  costs  allow  for  capital   recovery 
and  a  fair  rate  of  return.     The  FPC  rate  structure  probably  would  permit  a   firm 
to  base  its  rates  on  total   costs;   therefore,  total   operating  costs  as  calculated 
by  Harza  would  be  equivalent  to  the  price  for  power.     Based  on  these  calculated 
averages,   the  price  for  power  would  be  about  8.0  mills  per  kilowatt  hour.     The 


a/  These  and  subsequent  figures  include  water  for  mined  -  area  reclamation. 

Irrigation  has  not  generally  been  used  for  revegetation  in  Northeast  Wyoming, 

and  is   not  included   in  most  industry  plans. 
b/  Assuming  5-years   reclamation  period. 
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a/ 


Table  V-6  Energy  Resource  Requirements 

-  Without 

A  Plan 

Northeast  Wyoming 

ITEM 

1985 

, 

2000 

Area  5 

Area  6 

Total 

kro-Si   5  ■ 

Area  5 

Total 

(Powder) 

(Tongue) 

St.  Area 

(Powder) 

(Tongue) 

St.  Area 

Coal  Production 

100.0 

3.47 

103.47 

200.0 

3.47 

203.47 

(Million  Tons /Year) 

BTU  Content 

16.45 

18.90 

16.53 

16.45 

18.90 

16.49 

(Million  BTU/Ton) 

Coal  Consumption 

(Million  Tons/Year) 

Generation 

1.43 

1.35 

2.14 

1.43 

5.40 

6.83 

Syngas 

44.50 

- 

44.50 

Generation 

(Megawatt  Capacity) 

390 

500 

890 

390 

2000 

2390 

(Gigawatt-Hour/Yeai 

)  2393 

2630 

5023 

2393 

10520 

12913 

Water  Reauirement 

(Acre-Feet/Year 

Mines 

2000 

69 

2069 

4000 

69 

4069 

Reclamation 

2800 

311 

3111 

5600 

311 

5911 

•  Syngas 
Generation 

_ 

- 

- 

53044 

- 

53044 

1283 

7500 

8783 

1284 

30000 

31284 

Slurry 
Total 

22982 
29065 

- 

22982 
36945 

23314 
87242 

- 

23314 
117,622 

7880 

30380 

Labor  Requirement 

(Man-Year/Year) 

Mines 

1850 

70 

1920 

3700 

70 

3770 

Syngas 

_ 

_ 

- 

3315 

- 

3315  • 

GenTation 

51 
1901 

65 
135 

116 
2036 

51 

262 

313 
7398 

Total 

7066 

332 

Capitpl  Requirement 

(Million  Dollars) 

Mir<«^s 

505 

10 

515 

1020 

10 

1030 

Syngas 

- 

165 

165 

5307 

660 

5307 
660 

Total 

505 

175 

680 

6327 

670 

6997 

Land  Requirements 

Strip  Mining 

(Acres/Year) 

718 

80 

798 

1436 

80 

1516 

Sites 

(Acres) 

Mines 

3000 

104 

3104 

6000 

104 

6104 

Syngas 

_ 

_ 

- 

2652 

- 

2652 

Generation 

390 
1  3390  . 

500 

890 

390 
9042 

2000 
2104 

2390 

Total 

604 

3994 

11,146 

Air  Pollutants 

(Tons /Year) 

Particulate?; 

119'^ 

1314 

2500 

6585 

5258 

11,843 

Sulfur  Ovido<= 

14336 

15790 

30146 

73541 

63111 

136,652 

Nitrogen  Oxides 

Ii9fi3 

13152 

25115 

51493 

52591 

104,084 

a/  FarT-a  ?-■•!?*'  lev'vl 
th'^   ad.-5itl'~n  cC  ; 
b/  See  footnote  "a" 


run  adjupted  to  reflect  air  cooling  at  Wyodak  and 

;30C  MW  of  gereration  in  Area  6,  using  coal  from  Montana. 

on  preceeding  page. 
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benefits  were  discounted  over  a  30-year  time  period. 

The  yearly  costs  were  also  based  on  the  Harza  numbers  but  were  reduced  by 
the  15  percent  internal  rate  of  return.  Costs  included  coal  at  $6.47  per  ton, 
estimated  plant  operating  costs,  and  water  at  $250  per  acre-foot. 

For  export  coal,  Harza's  total  mining  costs  (selling  price)  which  include 
all  taxes,  were  used  to  estimate  benefits.  These  were  then  reduced  by  15  per- 
cent to  estimate  costs. 

46/ 

For  coal  gas,  benefits  were  estimated  at  $2.03  per  thousand  cubic  feet. 

Costs  were  estimated  at  $3.15  per  thousand  cubic  feet  which  is  $3.70  less  15  per- 
cent for  internal  profit. 

The  costs  due  to  loss  of  agricultural  land  fall  into  two  categories.  The 
first  category  involves  land  that  is  purchased  for  plant  sites  and  mining  equip- 
ment sites.  The  value  of  that  loss  is  contained  in  the  costs  of  the  power 
plant  and  mines  since  their  costs  include  land  acquisition.  Land  values  reflect 
the  agricultural  productivity  of  the  land  as  well  as  other  items. 

The  second  category  of  costs  to  society  is  due  to  lost  agricultural  pro- 
duction from  stripped  areas.  For  a  given  crop,  the  gross  loss  can  be  estimated 
by  determining  the  value  of  the  unproduced  crop.  However,  since  resources, 
(e.g.  fuel,  labor  and  fertilizer)  will  be  released,  there  is  a  partially  off- 
setting gain  or  benefit  to  society.  The  net  loss  per  acre  to  society,  there- 
fore, is  the  relevant  figure.  An  estimate  of  that  net  value  is  provided  by 
ERS's  Farm  Enterprise  Data  System.  This  system  provides  budgets  by  crop  by 
areas  wit+iin  each  state.  The  budgets  show  net  returns  to  land,  overhead, 
risk,  and  management  which  was  used  for  estimating  the  net  loss  (cost)  to  so- 
ciety from  loss  of  the  agricultural  production.   Information  is  not  available 
to  show  the  exact  location  of  areas  to  be  mined  in  the  future,  or  the  crops  to 
be  forfeited.  Much  -  probably  most  of  the  mined  area  will  be  rangeland.   In 
order  to  assure  that  crop  losses  are  not  understated,  the  crop  in  the  area 
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a/ 
that  had  the  highest  return  in  the  1974  budgets  (wheat  )  was  used,  as  a  basis 

for  the  loss  calculations,  Thus,  the  loss  figure  is  a  maximum,  but  it  is  still 

very  small  in  terms  of  the  area's  total  agricultural  or  energy  values. 

It  was  further  assumed  that  each  stripped  acre  would  be  out  of  production 

five  years  to  allow  for  reclamation.  Most  areas  are  reclaimed  to  some  level  of 

production  in  less  than  5  years,  but  it  may  take  many  years  to  reach  or  exceed 

29/ 
pre-mining  production  levels.          Thus,   the  5-year  assumption   is  an  oversimpli- 
fication but  one   that  seems   reasonable. 

The  acres  lost  to  strip  mining  each  year  were  determined  by  the  scheduled 
on  line  capacity  of  the  mines.  The  number  of  acres  times  the  proper  value  pro- 
vided a  yearly  cost.  These  costs  were  discounted  to  1975.  The  total  discounted 
value  was  amortized  over  the  appropriate  time  period  to  arrive  at  a  yearly  cost 
for  the  loss  of  agricultural  production. 

Results  of  the  analysis  are  shown  in  Table  V-7. 

Wyoming  is  blessed,  or  burdened,  depending  on  ones  point  of  view,  with  one 
of  the  world's  most  concentrated  energy-producing  potentials.  Its  known  coal 

reserves  exceed  one  hundred  billion  tons,  and  some  authorities  speculate  that 

i/ 
total  reserves  approach  a  trillion  tons.   Oil  reserves  are  about  2  billion  bar- 
rels, and  known  gas  supplies  approach  10  trillion  cubic  feet.  Uranium  quanti- 
ties are  more  price  sensitive  than  are  other  fuels,  so  reserves  are  listed  by 
quantity  and  price.  At  $30.00  per  ton  for  U3O8,  Wyoming's  known  resources  are 
over  200,000  tons,  and  probable  reserves  are  about  twice  that  amount.  Wyoming 
also  grows  a  lot  of  wood,  a  small  part  of  which  is  used  for  energy  (heat)  pro- 
duction. 

Probably  because  energy  resources  are  plentiful  and  so  far  relatively 
cheap  in  Wyoming,  per  capita  energy  consumption  in  the  State  is  among  the 


a/  Winter  wheat  following  fallow  nets  $80.00  per  cropped  acre  above  costs  for 
land,  management,  overhead  and  risk.  Since  each  acre  is  harvested  only 
every-other  year,  the  effective  net  return  is  $40.00  per  acre  per  year. 
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Table  V-7  NED  Account  for  "Without"  Energy  Scenario 

a/ 
Northeast  Wyoming 

Yearly  Benefits  (Millions  of  $) 
Electrical  Generation  87.4 

Export  Coal  57-]  _q 

Coal  Gasification  2,860.0 


Total  Gross  Benefits  ^3  5]8.4 

Yearly  Costs 
Electrical  Generation 
Export  Coal 
Coal  Gasification 
Lost  Agricultural  Production 
Total  Cost 

d/ 


Net  Benefits  Per  Yea 


74 

.3 

485, 

.4 

4 

,438, 

.0 

0, 

.1 

$4 

,997, 

,8 

$1 

,479. 

,4 

a^/  Based  on  data  in  Analysis  of  Energy  Projections  and  Implications  for  Resource 
Requirements,  Harza  Engineering  Company,  December  1976,  and  backup  data 
provided  by  Harza  to  study  management. 

bj     Includes  Dave  Johnston  plant  at  Glenrock. 

cj     (See  explanation  in  preceeding  section). 

d/  This  analysis  presumes  that  industry  will  subsidize  coal  gasification  to  the 
year  2000  in  order  to  gain  benefits  after  2000.  If  gasification  is  elimi- 
nated, the  benefits  would  be  $98.6  million. 


highest  in  the  Nation,  in  spite  of  the  State's  relatively  low  industrial  demand. 
Current  efforts  to  raise  fuel  costs  through  taxation,  to  internalize  environ- 
mental costs,  and  to  conserve  energy  may  result  in  decreases  in  use  that  will 
bring  the  State  more  nearly  in  line  with  national  averages. 

Several  water  projects  in  Wyoming  that  will  provide  water  supplies  for 
industrial  and  other  uses  d.re.   now  being,  or  have  recently  been,  developed. 
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These  projects  are  considered  a  part  of  the  "without"  future.  Although  two  of 
the  presently  ongoing  water  developments  are  not  in  the  Yellowstone  Study  Area, 
coal  from  the  area  will  be  utilized  with  the  water  supplies  and  these  uses 
should  be  considered  as  part  of  the  projected  coal  and  water  development  for 
the  Study  Area.  These  constructed  or  committed  projects  include: 

1.  Lake  DeSmet  Enlargement;  capacity,  239,200  acre-feet,  including  39,000 
acre-feet  dead  storage;  estimated  firm  yield  -  50,000  acre-feet  of  wa- 
ter per  year  available  for  industrial  water  supply  or  such  other  uses  as 
may  be  appropriate.  (Texaco) 

2.  Middle  Fork  Powder  River  Reservoir;  estimated  industrial  water  supply- 
25,000  acre-feet  per  year;  supplemental  supply  averaging  5,500  acre- 
feet  per  year  for  agriculture,  (Carter  Oil  and  Arco) 

3.  Rehabilitation  of  LaPrele  Dam  (on  tributary  of  North  Platte  River); 
diversion  of  North  Platte  surplus  waters;  and  development  of  Madison 
wells  (as  potential  sources  of  water  for  industrial  use);  Estimated 
water  supply  needs,  4,800  acre-feet  per  year.  (Panhandle  Eastern  Pipe- 
line Company,  270  million  cubic  feet  per  day  coal  gasification  plant; 
Plans  for  the  plant  are  currently  shelved,  but  the  water  supply  develop- 
ment is  proceeding). 

4.  Grayrocks  Dam  on  Laramie  River,  plus  possible  use  of  groundwater 

wells,  and  water  rights  transfers;  to  provide  cooling  water  for  the 

1500  megawatt  Laramie  River  powerplant  and  irrigation  water  for  the 

Corn  Creek  Project  in  Goshen  County.  Total  storage  capacity  104,000 

a/ 
acre-feet  per  year,  irrigation  water  supply  22,000  acre-feet  per  year. 


a/     The  adequacy  of  design  criteria  at  Grayrocks  Dam,  and  the  effects  of  the 
storage  on  downstream  users,   have  become  matters  of  controversy,  and  the 
Missouri   River  Basin  Power  Project  has  been  ordered  to  appear  before  the 
Industrial  Acting  Council   to  show  cause  why  their  permit  should  not  be 
ammended  or  revoked. 
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(Missouri   River  Basin  Power  Project)     (Note:     The  Corn  Creek  Project 
plans  include  use  of  storage  water  from  Glendo  Reservoir) 
5.     Madison  wells  of  Energy  Transportation  System,   Incorporated  in  Niobrara 
County  (40  Well   permits  granted);  water  supply  -  15,000  acre-feet  per 
year  average,   20,000  acre-feet  maximum  in  any  single  year  -  for  coal 
slurry  pipeline  purposes.     ETSI   has  also  worked  with  South  Dakota  interests 
in  developing  a  plan  for  pumping  water  from  Oahe  Reservoir  to  western 
South  Dakota  and  Eastern  Wyoming  for  municipal,   industrial   and  other 
uses.     The  South  Dakota  legislature  approved  this  concept  in  its   1977 
session,  but  the  action  was   later  rescinded.     Negotations  are,  however, 
still   underway. 

6.  Crazy  Woman  Reservoir,  on  Crazy  Woman  Creek;  Ho  firm  plans  are  available, 
but  a  65,000  acre-foot  reservoir  would  provide  around  20,000  acre-feet 
of  firm  yield. 

7.  Aqueducts;  with  the  exception  of  Lake  De  Smet,  pipelines  would  be  required 
to  carry  water  from  the  storages  cited  above  to  the  conversion  facilities 
that  would  use  the  water.     Because  of  the  wide  separations  between  the 
storages,   and  the  differences  in  the  timing  of  needs,  joint  use  of 
pipelines  does  not  seem  likely.     Something  over  100  miles  of  36-inch  or 
larger  line  would  be  involved. 

Tables  in  Chapter  IV  summarize  water  demands  and  identify  probable  water 
sources  for  energy,  under  the  level  of  development  that  is  apt  to  occur  under 
"without  a  plan"   conditions. 

Recreation 

Many  recreation  facilities  are  dependent  upon  or  directly  related  to  re- 
servoirs or  other  project  features  that  are  developed  primarily  for  some  pur- 
pose other  than  recreation.      Inasmuch  as  most  of  the  reservoirs  and  other  such 
facilities   involve  State  or  Federal    funding,   it  is  assumed  that  recreational 
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facilities  that  would  be  provided  under  such  programs  will  not  be  available 
under  the  without  conditions.  It  also  seems  reasonable  to  assume  that  the  pro- 
blem of  funding  will  preclude  any  extensive  programs  of  fee  title  or  easement 
purchases  for  recreation  purposes,  even  though  such  acquisition  may  be  possible 
under  ongoing  programs.  Thus  the  recreation  needs  will  not  be  met  without  State 
or  Federal  participation.  Those  needs  that  will  be  met  are  essentially  those 
associated  with  local  problems,  and  those  associated  with  existing  facilities, 
to  the  limits  of  their  capacities,  in  the  National  Forests  and  other  publicly 
owned  areas. 

Land  Conservation 

It  is  reasonable  to  assume  that  land  conservation  measures  will  continue 
to  be  installed  in  the  future-without  project  condition.  In  an  effort  to  make 
a  projection  of  this  condition,  it  is  necessary  to  make  an  assumption  that 
Federal  funds  will  be  made  available  to  Federal  agencies  administering  lands 
or  programs  at  past  historical  rates.  One  can  then  assume  that  additional  prac- 
tices will  be  installed  on  Federal  lands  and  that  cost-sharing  will  be  avail- 
able as  an  incentive  to  install  needed  treatment  measures  on  non-Federal  lands. 

It  has  been  projected  that  an  additional  1,209,800  acres  will  be  treated 
in  the  planning  area  by  1985  and  that  this  amount  will  increase  to  2,725,500 
acres  by  2000.  This  includes  817,000  acres  located  on  Federal  lands  and 
1,908,500  acres  on  non-Federal  lands. 

Costs  for  the  needed  practices  for  the  1975-1985  period  will  be  $15,621,000 
and  will  increase  to  $34,875,000  by  the  year  2000.  This  includes  $19,324,000 
for  Federal  lands  and  $15,551,000  for  non-Federal  lands, 

A  breakdown  of  the  area  expected  to  be  treated  by  ongoing  programs  by  land 
use  and  ownership  is  shown  in  Table  V-8.  Tables  V-9  and  V-10  show  total  needs 
on  Federal  and  non-Federal  land.  The  information  is  displayed  graphically  on 
Figure  V-1 . 
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Table  V-S  Ongoing  Land  Conservation  Treatment  (1975-2000) 
Northeast  Wyoming 


Land  Use   and  Ownership  Acres Dollars 

bion-irrigated  crooland  59,000  3,245,000 

Federal  0  0 

Non-federal  59,000  3,245,000 

Irrigated   cropland  38,500  5,414,000 

Federal  0  0 

Non-federal  38,500  5,414,000 

Non-irrigated  Pasture  17,400  300,000 

Federal  0  0 

Non-federal  17,400  300,000 

Irrigated  Pasture  10,600  484,000 

Federal  0  0 

Non-federal  10,600  484,000 

Range  2,438,500  18,485,000 

Federal  771,900  12,668,000 

Non-federal  1,666,600  5,817,000 

Forest-Commercial  77,900  5,772,000 

Federal  30,800  5,654,000 

Non- federal  47,100  118,000 

Fores  t-Non-commercial  83,600  1,175,000 

Federal  14,300  1,002,000 

Non-federal  69,300  173,000 

Other  0  0 

Federal  0  0 

Non-federal  0  0 

Total  2,725,500  34,875,000 

Federal  817,000  19,324,000 

Non- federal  1,908,500  15,551,000 
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Figure  V-1  Land  Conservation  Status  By  Planning  Area 
Northeast  Wyoming 
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Fish  and  Wildlife 


In  the  absence  of  the  legislation  and  other  actions  suggested  in  Chapter 
IV,  the  fish  and  wildlife  objectives  cannot  be  considered  on  an  equal  basis 
with  economic  development  objectives  at  the  project  level.  Without  these  ac- 
tions, it  is  probable  that  long-range  fish  and  wildlife  objectives  will  not  be 
net,  and  Wyoming  stands  to  suffer  losses  of  some  magnitude  of  its  wildlife  re- 
sources . 

Wyoming  is  having  continued  growth  in  its  urban  areas,  expansion  and  de- 
velopment of  its  highway  and  rail  systems,  and  development  of  mines  and  other 
energy  related  facilities.   In  view  of  these  many  developments,  a  comprehensive 
plan  for  the  development  and  management  of  waters  and  related  land  resources  is 
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advisable.  Without  such  a  plan,  the  following  conditions  may  occur: 

1.  Expansion  of  the  energy  and  mineral  industries  will  still  occur. 

2.  Increased  emphasis  will  be  placed  on  private  water  development. 

3.  Fish  and  wildlife  populations  and  habitat  may  suffer  some  losses 
since  many  projects  will  not  be  covered  under  the  Fish  and  Wildlife 
Coordination  Act. 

4.  Environmental  considerations  necessary  to  completely  safeguard  the 
ecosystem  will  probably  not  be  incorporated  into  development  plans. 

5.  The  development  of  privately  owned  water  resources  for  mining  and 
other  industrial  uses  would  possibly  take  water  which  could  be 
used  for  fish,  wildlife,  and  agriculture. 

6.  As  reservoirs  are  developed  for  industrial  uses,  they  will  be  sub- 
ject to  extreme  fluctuations;  thus  they  cannot  be  used  for  the  main- 
tenance or  development  of  significant  fisheries  and  waterfowl  popu- 
lations. 

Water  Quality 

The  Water  Quality  division  of  the  Wyoming  Department  of  Environmental 
16/ 
Quality    is  charged  with  the  concern  for  water  quality  in  the  State  of 

Wyoming  by  authority  of  "Wyoming  Enviromental  Quality  Act."  It  is  the  policy 
and  purpose  of  this  act  to  "  .  .  .  enable  the  State  to  prevent,  reduce  and 
eliminate  pollution;  to  preserve,  and  enhance  the  air,  water  and  reclaim  the 
land  of  Wyoming;  to  plan  the  development,  use,  reclamation,  preservation  and  en- 
hancement of  the  air,  land  and  water  resources  of  the  state;  to  preserve  and 
exercise  the  primary  responsibilities  and  rights  of  the  State  of  Wyoming;  to 
retain  for  the  State  the  control  over  its  air,  land  and  water  and  to  secure 
cooperation  between  agencies  of  the  State,  agencies  of  other  States,  interstate 
agencies,  and  the  Federal  government  in  carrying  out  these  objectives  ..." 


V-33 


Events  that  could  occur  in  the  absence  of  a  comprehensive  plan  and  which 
could  be  of  concern  to  the  Water  Quality  division  include  higher  periodic  con- 
centrations of  total  dissolved  solids  and  higher  concentrations  of  silt  resulting 
from  increased  needs  for  agricultural  and  domestic  water. 

Comprehensive  planning  resulting  in  the  implementation  of  facilities  con- 
struction and  reservoir  management  policies  should  evolve  to  accommodate  domes- 
tic, agricultural  and  industrial  water  needs. 

In  addition,  protection  from  fire  on  private  non-forested  watershed  lands 

is  necessary  to  reduce  sedimentation  that  results  after  wildfire.  Fire  pro- 

19/ 
tection  programs  that  are  coordinated  by  the  Commissioner  of  Public  Lands 

reduce  rural  land  fire  losses,  but  these  programs  would  be  inadequately  applied 
without  direct  State  assistance. 

Silvicultural  activities  on  private  forest  land  should  be  conducted  only 
with  sound  forest  management  and  conservation  plans  prepared  under  the  direc- 
tion of  professional  foresters.  All  private  forest  landowners  should  have  such 
management  plans.  Without  adequate  planning  forest  resources  can  be  depreciated 
and  related  values,  such  as  water,  will  be  degraded  from  increased  erosion  and 
sedimentation. 

Water  Use 

Table  V-11  summarizes  the  major  consumptive  uses  of  water  that  are 

expected  to  develop  in  the  basin  under  "without  a  plan"  conditions.  The  fig- 
ures for  individual  basins  are  somewhat  distorted  by  the  effects  of  trans-basin 
diversions  and  return  flows  from  municipalities  or  industries  that  are  wholly  or 
partially  supplied  by  wells.  These  effects  are,  however,  a  relatively  small 
part  of  the  totals. 
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Table  V-11  -  Changes   in  Surface  Water  Depletion  after  1975 

Development  Without  a  Plan 
Northeast  Wyoming 


Area 


Depletion 
1985  2000 


Tongue   River  Basin 
Irrigation 

Municipal   and  Domestic 
Livestock 
Energy 

Total 


(acre- 

-feet) 

12,000 

12,000 

300 

400 

800 

1,600 

7,500 

30 ,000 

20,600 


44,000 


Powder  River  Basin 
Irrigation 

Municipal   and  Domestic 
Livestock 
Energy 

Total 


15,000 

15,000 

200 

300 

800 

1,600 

13,500 

51,000 

29,500 


67,900 


Little  Missouri,  and  Cheyenne  Basin 
Irrigation 

Municipal    and  Domestic 
Livestock 
Energy 

Total 


3,500 

3,500 

-700i/ 

-4,400i/ 

400 

1,300 

-2,000 

-2,000 

1,200 

-1,600 

Northeast  Wyoming 

Irrigation 

Municipal   and  Domestic 

Livestock 

Energy 

Total 

a_/   Return   flow  from^wells   or  out  of  basin  supplies  will   more  than  offset  surface 
diversions. 
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30,500 

30,500 

-200i/ 

-3,700i/ 

2,000 

4,500 

19,000 

79,000 

51,300 

110,300 

Remaining  Needs 
This  section  attempts  to  identify  (1)  those  needs  that  cannot  be  met  with- 
out specially  authorized  State  or  Federal  participation  in  project  development, 
and  (2)  those  area  objectives  that  stress  desirable  goals  but  do  not  involve  the 
production  of  goods  or  services.  In  some  cases  --  energy  development,  for  ex- 
ample --  the  needs  expressed  under  item  (1)  and  the  objectives  identified  under 
item  (2)  may  be  in  direct  conflict.  These  conflicts  are  not  resolved  in  this 
chapter  --  that  problem  is  left  for  the  Recommended  Plan  portion  of  Chapter  VII. 

Agricultural  Production 

Table  V-12  identifies  the  needs  for  agricultural  production  and  the  crop- 
ped acreage  required  to  provide  that  production.  It  confirms  what  farmers  and 
ranchers  in  the  area  already  know  --  that  the  lands  now  in  production,  or  that 
can  be  developed  under  ongoing  private  or  publicly  supported  programs,  will  pro- 
vide the  Nation  with  the  area's  share  of  national  food  and  fiber  production  at 
least  for  the  next  quarter  century.  This  does  not  mean  that  there  is  not  a 
need  for  additional  developments  that  would  firm  up  water  supplies  by  providing 
supplemental  water  where  it  is  needed  and  developing  some  new  lands  that  can  be 
supplied  from  the  same  systems.  There  is  not,  however,  a  demonstrable  need  for 
massive  irrigation  developments,  so  the  projects  that  are  considered  in  this  re- 
port are  in  the  main  small  developments  involving  supplemental  supplies  as  a  ma- 
jor component,  or,  larger  projects  whose  primary  function  is  non-agricultural. 

When  the  Yellowstone  Level  B  Study  Area  is  considered  as  a  whole,  there 
are  areas  that  cannot  meet  their  share  of  national  needs.  These  areas  have  de- 
ficits that  exceed  the  surpluses  in  areas  like  Northeast  Wyoming,  so  a  limited 
amount  of  overproduction  in  Northeast  Wyoming  is  not  only  permissable,  but  de- 
sirable in  terms  of  meeting  needs  for  the  entire  Study  Area. 
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Table  V-12  Livestock  and  Crop  Production  Needs 

And  Harvested  Acreage  Requirements 

Northeast  Wyoming 


1985 

2000 
"Without" 

"Without" 

Remaining 

Remaining 

Total   Livestock 

Production 

Needs 

Needs 

Production 

Needs 

Livestock 

Unit 

Needs 

172.063 

-3.100 

181,446 

180,241 

Beef  and  Veal 

Lbs. 

168.963 

1,205 

Pork 

Lbs. 

430 

1.257 

-827 

198 

1,121 

-923 

Lamb  and  Mutton 

Lbs. 

12,362 

18,749 

-6.387 

12,420 

15,763 

-3,343 

Chickens 

Lbs. 

71 

62 

9 

28 

44 

-16 

Eggs 

Doz. 

378 

464 

-86 

171 

376 

-205 

Milk 

Lbs. 

16,099 

18,324 

-2,225 

10.846 

16,192 

-5,346 

Total  Crop  Production  Needs 

Crop 

Unit 

Wheat 

Bu. 

1.139,593 

1.519,500 

-379,907 

1.358,006 

1.558.640 

-200,634 

Rye 

Bu. 

10,216 

1,800 

8,416 

13,112 

2.300 

10.812 

Corn   for  Grain 

Bu. 

0 

0 

0 

0 

0 

0 

Sna';e 

Tons 

68.387 

64.248 

4.139 

86,339 

89.913 

-3.574 

Oats 

Bu. 

1,010,669 

717.532 

293.137 

1,286,183 

747.960 

538,223 

Barley 

Bu. 

547.979 

865.040 

-317.061 

570,806 

887.892 

-317,086 

Hay 

Tons 

392,760 

374.119 

18.641 

475,824 

441.855 

33,969 

Irrigated  Acres 

Required 

Crop 

Unit 

Wheat 

Ac. 

2.031 

2.300 

-269 

2.101 

2,300 

-199 

Com  for  Grain 

Ac. 

0 

0 

0 

0 

0 

0 

Silage 

Ac. 

3.294 

3.927 

-633 

3.479 

3.927 

-448 

Oats 

Ac. 

5.300 

4.372 

928 

5,541 

4.372 

1,169 

Barley 

Ac. 

2,672 

4.952 

-2,280 

2,138 

4.952 

.-2.814 

Hay 

Ac. 

87,510 

93,445 

-5,935 

93,502 

93.445 

57 

Total 

Ac. 

100,807 

108,996 

-8,189 

106.761 

108.996 

-2,235 

Non- Irrigated  Ac 

res  Required 

Crop 

Unit 

Wheat 

Ac. 

32,760 

45,900 

-13,140 

33,898 

44.040 

-10.142 

Rye 

Ac. 

539 

120 

419 

599 

115 

484 

Silage 

Ac. 

1,416 

1,590 

-174 

1.496 

1.530 

-34 

Oats 

Ac. 

18,238 

11,560 

6,678 

22.747 

11,090 

11,657 

Barley 

Ac. 

9,559 

17,960 

-8,401 

9.617 

17.230 

-7,613 

Hay 

Ac. 
Ac. 

162,490 
225.002 

160,750 
237.880 

1,740 

184^^802 
253.159 

154,195 
228,200 

30,607 

Total 

-12,878 

24,959 

Municipal,  Domestic  and  Livestock  Water  Supply 

It  must  be  assumed  that  municipal,  rural  domestic,  and  livestock  water 
supplies  of  reasonable  magnitude  will  be  developed  to  supply  the  people  and 
animals  associated  with  whatever  level  of  development  occurs.  While  it  is  true 
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that  high-quality  water  supplies  are  not  readily  available  in  all  parts  of  the 
area,  it  is  also  true  that  some  usable  water  is  almost  universally  available 
from  surface  or  groundwater  supplies.  It  has,  therefore,  been  assumed  that 
the  per-capita  use  of  water  will  be  the  same  under  all  alternative  types  of  de- 
velopment. Under  that  assumption  there  are,  in  effect,  no  remaining  needs  for 
this  function  --  needed  supplies  will  presumably  be  made  available  without  a 

comprehensive  plan  for  the  area.  This  does  not  mean,  however,  that  there  are 
not  some  opportunities  for  saving  money  or  providing  higher-quality  supplies  as 
a  part  of  multiple-purpose  developments.  Thus,  in  the  sections  that  follow, 
there  are  no  developments  proposed  exclusively  for  municipal,  domestic  or  live- 
stock water  supplies,  but  demands  for  such  supplies  have  been  reflected  in  pro- 
posed multiple-purpose  developments  wherever  appropriate.  In  the  hydrology 
studies,  the  total  need  has  been  reflected  in  the  "without"  situation.  It  has 
also  been  reflected  in  the  Recommended  Plan  analysis,  with  some  variations  in 
the  source  of  supply  and  point  of  return  flows. 

Flood  Control 


Facilities  developed  under  the  without  situation,  particularly  in  rural 
areas,  will  probably  have  some  beneficial  effect  on  flood  control  in  that  they 
will  store  some  water  in  stock  ponds  of  other  structures  during  periods  of  high 
runoff.  By  and  large,  however,  flood  control  measures  have  benefits  that  accrue 
to  many  people  in  relatively  large  areas,  and  little  is  attained  in  the  way  of 
meeting  major  flood  control  needs  unless  there  is  public-agency  participation 
of  one  form  or  another.  For  purposes  of  this  analysis,  it  is  assumed  that  all 
of  the  major  flood  control  needs  will  be  "remaining"  needs,  dependant  on  some 
type  of  governmental  participation  for  the  implementation  of  solutions. 

Instream  Flows 

It  is  unlikely  that  instream  flow  needs  will  be  met  by  private  developments. 
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except  in  those  relatively  few  cases  where  given  reaches  of  stream  channels  will 
be  used  as  carriers  for  water  supplies  developed  for  other  purposes.  The  re- 
maining needs  for  instream  flows  are,  therefore,  essentially  those  listed  in 
Chapter  IV. 

Energy 

Nowadays,  governmental  actions  generally  tend  to  retard  rather  than  accel- 
erate activities  in  controversial  areas  that  are  normally  served  by  the  private 
sector.  Government  tries  to  accommodate  public  attitudes,  and  those  attitudes 
are  often  anti -development,  particularly  where  major  local  impacts  are  asso- 
ciated with  a  type  of  development  that  is  new  to  the  area.  Energy  development 
in  Wyoming  is  no  exception.  While  there  are  many  individuals  and  organiza- 
tions in  the  State  that  favor  use  of  the  available  resources,  there  are  many 
others  who  oppose  such  use  or  believe  that  specific  limits  of  one  sort  or  an- 
other should  be  applied.  Irrespective  of  which  view  prevails  in  the  end,  it 
is  inevitable  that  the  controversy  itself  will  involve  delays  in  meeting  the 
"without"  schedule  that  industry  would  adhere  to  if  there  was  no  such  inter- 
ference. In  addition,  the  Study  Team  believes  there  may  be  restrictions  of 
one  type  or  another  that  should  be  applied  to  development  under  various  al- 
ternative options  to  insure  that  the  impacts  of  development  are  kept  within 
manageable  limits. 

Thus,  in  the  energy  sector  the  "remaining  needs"  to  be  met  in  the  Recom- 
mended Plan  have  negative  numerical  values  --  the  Recommended  Plan  proposes 
less  development  than  would  be  achieved  under  the  "without"  situation.  The 
amount  of  the  reductions  are  not  related  to  coal  availability  or  use,  per  se, 
but  are  the  result  of  proposed  restrictions  on  impacts,  which  in  turn  affect 
production.  The  proposed  restrictions  are  discussed  under  each  of  the  alter- 
native plans  in  Chapter  VI,  and  their  effects  on  energy  production  are  listed 
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there. 

In  practical  terms,  the  real  remaining  need  in  the  energy  field  is  for 
State  and  Federal  agencies,  industry,  and  the  general  public. to  work  together 
to  coordinate  their  individual  needs  and  desires  into  a  program  of  development 
that  best  meets  the  composite  requirements  of  all  sectors.  The  effort  involved 
in  developing  this  report  was  a  significant  step  in  that  direction.  Such  pro- 
blems are  dynamic,  however,  with  conditions  changing  on  almost  a  daily  basis. 
There  is  need  for  continuing  dialogue  and  coordinated  effort  that  involves  all 
segments  of  interest.  Existing  organizations  --  private,  public  and  volunteer 
--  are  generally  adequate  to  provide  this  continuing  service.  The  degree  to 
which  they  will  succeed  depends,  in  large  measure,  on  (a)  their  ability  and  will- 
ingness to  evaluate  their  special  interests  in  terms  of  the  broader  public  good, 
and  (b)  their  ability  and  willingness  to  compromise  their  differences  under  the 
glare  of  full  public  view. 

Because  of  the  increasing  trend,  in  recent  years,  to  take  differences  to 
court  or  to  the  legislative  bodies  for  resolution,  none  of  the  sectors  --  pri- 
vate, public,  or  volunteer  --  has  been  notorious  for  making  a  concerted  effort 
to  resolve  conflicts  around  the  negotiating  table.  Yet  the  open  processes  of 
this  study  have  demonstrated  that  there  are   many  opportunities  for  compromise, 
and  a  universal  willingness  to  do  so  within  reasonable  limits.  Even  if  compro- 
mises are  not  possible  on  some  issues,  then  trade-offs  often  are  --  each  side 
will  accede  on  given  points  in  order  to  win  others.  The  real  and  continuing 
need  is  to  make  sure  that  emerging  issues  are  brought  into  the  open  before 
opinions  jell  into  irreversible  stances. 

Outdoor  Recreation 

The  information  presented  in  Chapter  IV  indicates  that  there  is  plenty  of 
public  land  available  to  meet  the  space  requirements  for  outdoor  recreation  to 
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the  year  2000.  Facilities  are  also  available  to  meet  the  needs  for  most  types 
of  recreational  activities.  The  exceptions  are  camping  and  picnicking  faci- 
lities, swimming  pools  in  populated  areas,  and  access  to  streams  and  other  areas 
for  hunting,  fishing,  and  other  stream-associated  recreation  activities.  There 
appears  to  be  adequate  boater  access  through  1985,  but  by  the  year  2000  there 
will  be  a  need  for  about  20  additional  access  areas.  Other  needs  are  for 
about  5,000  additional  camping-picnicking  units  (vehicle  space  plus  table,  etc.) 
by  1985,  including  an  existing  (1976)  need  for  nearly  4,000  units.  By  the  year 
2000,  an  additional  2,000  units  will  be  needed.  Two  additional  swimming  pools 
will  be  needed  by  1985,  and  three  more  by  2000.  Ski  facilities  appear  to  be 
adequate  to  1985,  but  some  expansion  will  be  needed  by  2000. 

It  is  anticipated  that  ski  facilities  will  be  provided  by  the  private  sec- 
tor, as  a  part  of  the  "without"  scenario.  All  of  the  other  needed  recreation 
facilities  are  dependent  upon  some  type  of  agency  participation,  however,  and 
constitute  the  remaining  needs  to  be  considered  in  multiple-purpose  planning 
processes. 

Land  Conservation 

In  addition  to  the  land  conservation  measures  that  have  been  projected 
for  installation  under  ongoing  programs,  there  will  be  sizeable  areas  that  will 
not  be  treated  by  the  year  2000.  These  areas  are  classified  as  "Remaining 
Needs"  that  should  be  evaluated  to  determine  if  it  would  be  desirable  to  accel- 
erate the  installation  of  land  conservation  measures.  These  remaining  needs 
should  be  considered  under  both  the  National  Economic  Development  and  Environ- 
mental Quality  objectives.  It  can  then  be  determined  if  any  of  these  needs 
should  be  included  in  the  Recommended  Plan. 

It  is  estimated  that  there  will  be  11,488,000  acres  of  land  in  the  plan- 
ning area  still  needing  treatment  in  the  year  2000  if  there  is  no  acceleration 
of  the  ongoing  programs.  This  includes  544,100  acres  of  untreated  lands  in 
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Federal   ownership  and  10,943,900  acres   in  the  non-Federal   sector.     The  remaining 

costs  to  treat  these  lands  have  been  estimated  to  be  $7,133,000  for  Federal 

lands  and  $64,855,000  for  non-Federal    lands.     A  breakdown  of  the  remaining  needs 

by  land  use  and  ownership  is   shown   in  Table  V-13. 

Table  V-13  Remaining  Land  Conservation  Needs 
Northeast  Wyoming 


Land  Use   and  Owne r s h i p 

Non-irrigated   cropland 
Federal 
Non- federal 

Irrigated   cropland 
Federal 
Non- federal 

Non- irrigated  Pasture 
Federal 
Ncn- federal 

Irrigated  Pasture 
Federal 
Non- federal 

Range 
Federal 
Non- federal 

Forest-Commercial 
Federal 
Non- federal 

Fores t-Non- Commercial 
Federal 
Non- federal 

Other 
Federal 
Non- federal 

Total 
Federal 
Non- federal 


Acres 

Dollars 

207,300 

0 

207,300 

11,402,000 

0 

11,402,000 

100,100 

0 

100,100 

14,080,000 

0 

14,080,000 

105,200 

0 

105,200 

1,816,000 

0 

1,816,000 

27,000 

0 

27,000 

1,242,000 

0 

1,242,000 

10 
10 

,685,300 

530,100 

,155,200 

42,406,000 

6,965,000 

35,441,000 

141,200 

0 

141,200 

353,000 

0 

353,000 

221.900 

14,000 

207,900 

689,000 
168,000 
521,000 

0 
0 
0 

0 
0 
0 

11 

10 

,488,000 

544,100 

,943,900 

71,988,000 

7,133,000 

64,855,000 

V-42 


Fish  and  Wildlife 

Chapter  IV  shows  the  general   trends   in  needs  for  Fish  and  Wildlife,  and  an 
earlier  portion  of  this  chapter  suggests  that  fish  and  game  management  will   be- 
come increasingly  more  difficult  in  the  absence  of  coordinated  resource-use 
planning.     The  ongoing  programs  of  the  State  and  Federal   fish  and  game  agencies 
will   tend  to  offset  losses  that  could  occur  in  the  absence  of  planned  develop- 
ment, and  will   probably  meet  some  portion  of  the  increasing  needs  that  are  ex- 
pected to  develop  as  a  result  of  increased  population  and  increased  out-of-state 
interest  in  harvesting  Wyoming's  fish  and  game.      If  it  is  assumed  that  ongoing 
programs  will  meet  half  of  the  estimated  future  demand,  then  the  remaining  needs 
dependent  upon  some  specially  planned  action  would  call   for  the  addition  of  some 
20,000  recreation  days  of  hunting  by  1985,  and  another  70,000  by  the  year  2000. 
The  remaining  need  for  fisherman  days  will    amount  to  about  130,000  by  1935,  and 
an  additional  55,000  by  the  year  2000.     Roughly  half  of  the  additional   fishing 
days  should  be  provided  at  lakes  and  reserovirs,  and  the  other  half  on  streams. 

Erosion  Control   and  Water  Quality  Management 

Among  the  major  water  quality  problems   of  Northeast  Wyoming  are   the   large 
sediment  loads   carried  by  most  of  the  area  streams.     The  ongoing  "208  programs" 
will    identify  water-quality  control   needs   and  the   Clean  Water  Act  of  1977  pro- 
vides  a  means   to  carry  out  the   intent  of  the  208  plans;   the   land  conservation 
efforts   discussed  elsewhere   in   this   report  will    tend  to  reduce  erosion;   and 
the  water  quality   laws   and  regulations   currently   in  effect  will    tend  to   limit 
further  deterioration  of  water  quality  in   the  area.     These  ongoing  programs 
will   not  entirely  solve   the  water  quality  problems,  but  they  should  keep  them 
within   reasonable   bounds.      The  remaining  need   in   this   function,   as   it  is   treated 
in   this  analysis,    is   to   insure  that  developments   proposed  for  other  purposes 
do  not  create  erosion   and  water  quality  problems. 
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Opportunities  For  Meeting  Needs 
There  are  many  possibilities  for  making  better  use  of  Northeast  Wyoming's 
resources,  and  also  many  opportunities  to  provide  better  protection  for  these 
resources.  Unfortunately,  none  of  the  potentials  is  inexpensive,  and  unfor- 
tunately there  is  little  firm  agreement  among  local  interests  on  what  courses 
of  action  are  most  desirable.  Development-oriented  groups  believe  that  the 
area  needs  the  economic  gains  that  full  use  of  available  resources  would 
bring,  and  that  the  area  can  withstand  the  related  environmental  and  social 
strains  without  undue  difficulty.  Anti-development  groups  take  the  opposing 
stand,  that  the  area  cannot  shoulder  the  environmental  and  social  costs  of 
full,  or  even  expanded,  development  and  so  would  limit  future  activities  to 
as  near  present  levels  as  possible.  Each  of  these  groups  represents  a  mi- 
nority point  of  view,  but  this  should  not  imply  that  there  is  a  midpoint  where 
the  opposing  views  converge  into  a  majority  stance.  There  is,  however,  a 
major  and  probably  majority  group  that  believes  that  development  and  use  of 
the  areas  water  and  other  resources  can  be  managed  and  controlled  to  the  areas 
overall  benefit,  considering  the  economic,  environmental,  and  social  pluses 
and  minuses  involved.  The  proposals  in  the  following  pages  represent  the 
Study  Team's  effort  to  identify  the  types  and  levels  of  development  that 
might  be  permitted  before  reaching  the  point  beyond  which  the  incremental 
additional  costs  would  exceed  the  incremental  additional  benefits,  when  all 
types  of  costs  and  benefits  are  evaluated. 

The  possibilities  listed  do  not  constitute  a  plan.  This  section  merely 
presents  summaries,  for  the  record,  of  elements  that  were  evaluated  by  the 
Study  Team  as  a  basis  for  developing  the  alternative  plans  presented  in  Chap- 
ter VI. 

The  projects  and  programs  that  have  analyzed  are  subdivided  by  geographical 
area  -  Areawide,  Tongue,  Powder,  and  Cheyenne.  Projects  within  each  basin  are 
listed  in  alphabetical  order  of  major  feature  title  -  i.e.  such  discriptive 
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words  as  "Upper,"  and  "Lower"  have  been  disregarded  in  arranging  the  sequence  so 
that  all  material   for  a  major  stream  or  facility  will   appear  together. 

Area-wide  Potentials 

Energy 

There  is  no  question  that  Northeast  Wyoming  has  the  coal   reserves  to  meet 
whatever  demands  might  be  imposed  upon  it  between  now  and  the  year  2000,  and  it 
is  also  apparent  that  the  other  physical   needs  associated  with  any  reasonable 
level  of  energy  demand  (i.e.  water,   land,   construction  materials,  etc.)   could 
be  provided.     The  Management  Group  believes,  however,   that  there  is  a  limit  of 

production  beyond  which  a  coal    supply  area  would  not  go  under  conditions  now 

1/ 
foreseeable.       The  Team  agrees  that  there  is  some  lower  level   of  development 

that  would  be  preferable,  but  does  not  agree  on  what  that  lower  level   should  be. 
Thus,   in  Chapter  VI,   different  levels  and  types  of  development  are  proposed 
under  the  National   Economic  Development  Plan  and  the  Environmental   Quality  Plan. 
The  point  here  is  that  the  resources,  and  thus  the  opportunities,  are  available 
to  meet  any  level   of  production  the  market  place  and  environmental   and  social 
exchanges  may  ultimately  permit. 

One  of  the  Study  Team's  proposals  was,   from  the  beginning,  that  mining 
should  not  be  permitted  in  alluvial    valley  floors  of  major  streams  and  tribu- 
taries,  in  local.  State  and  National   Monuments,  Parks,  Wilderness  Areas,  Game 
Preserves  and  Forests,  within  one  mile  outside  of  corporate   limits   of  exist- 
ing cities  or  incorporated  towns,  within  existing  State  and  Federal   highway  and 
mainline  railroad  rights-of-way,   in  contiguous  40-acre  blocks  of  irrigated  crop- 
land,  in   contiguous   590-acre   blocks   of  unirriqated  cropland,   and  in   key  game 
animal    and  waterfowl    habit:/   or  management  areas. 


a/  See  discussion   in  Chapter  IV.     The  limits  selected  were  100  million  tons 
per  supply  area   in   1985,   and  200  million  tons   in  2000. 
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These  constraints  were  applied  to  the  model    input  data,   but  it  was   found 
that  there  is  so  much  coal    lying  beneath  unrestricted  areas  that  the  amount  of 
coal    that  could  be  produced  was  not  limited  by  those  constraints.     Thus  the  so- 
called  limited-mining  objective  is  a  matter  of  controlling  where  coal   is  mined, 
rather  than  a  question  of  how  much.     The  agencies  administering  coal   leasing 
and  mining  activities  will   have  to  carry  the  burden  of  insuring  that  areas  with 
critical   problems  are  avoided  as  the  mining  program  is  developed. 

Groundwater 

Most  of  the  groundwater  available  to  wells  is  in  bedrock  formation.     Even 
though  much  more  groundwater  is  stored  in  bedrock  than  in  unconsolidated  material 
the  latter  usually  yields  water  at  a  greater  rate  and  accepts  recharge  faster. 
Only  a  yery  small   amount  of  groundwater  (  an  estimated  27,000  acre-feet)  was 
beneficially  consumed  in  1970  by  man's  activities  in  the  area. 

An  enormous  quantity  of  water  is  available  in  storage  within  1,000  feet  of 
the  surface  in  the  Powder  River  topographic  basin.     An  estimated  85,000,000  acre- 
feet  of  groundwater  in  the  Wasatch-Fort  Union  bedrock  are  available  to  wells. 
Older  and  deeper  bedrock  aquifers  have  much  additional  water  in  storage.     The 
largest  reported  yields  are  from  wells  in  bedrock  aquifers  of  Pennsylvanian  and 
Mississippi  an  ages. 

Groundwater  is  used  for  domestic,   stock,  municipal,   industrial,  irrigation, 
and  other  purposes.     Most  industrial  wells  produce  water  to  be  used  in  water- 
flooding  operations  to  recover  crude  oil   from  the  subsurface.     A  report  by 
Cameron  Engineers  states  that  16,800  acre-feet  of  water  were  used  for  this  pur- 
pose  in  1967.       Domestic  and  stock  wells  sre  normally  low-yield,  intermittent 
producers.     Water  for  the  latter  uses  is  found  throughout  the  area  at  depths 
greater  than  1,000  feet. 


a/  Present  usage   is  estimated  to  be  almost  double  this  amount. 
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If  groundwater  is  to  be  used  extensively  for  M&I   purposes,   it  will   be  with- 
drawn from  the  Madison  and  Minnelusa  formations  that  outcrop  in  the  Black  Hills 
and  in  the  Big  Horn  Mountains,  and  which  are  7,500  to  12,000  feet  below  the  sur- 
face in  Campbell   County  at  the  coal   deposits.     Groundwater  in  the  area  of  the 
coal    deposits  and  at  the   reported  depths  contains  total   dissolved  solids  in  the 
range  3,000-200,000  ppm.     Better  quality  water  is  found  near  the  recharge  areas. 

It  is  estimated  that  70,000-80,000  acre-feet  of  groundwater  in  the  Madison 
and  Lower  Minnelusa  are  available  annually  for  development  in  Northeast  Wyoming. 
Local   water  level   or  pressure  variations  probably  would  be  experienced  due  to 
the  development  because  of  well   spacing  and  other  factors. 

Land  Conservation 

The  land  conservation  needs  outlined  in  the  previous  section  are  not 
peculiar  to  any  particular  locality,   and  so  have  been  treated  on  a  general 
or  area-wide  basis.     The  mere  fact  that  there  are  land  areas  that  need  treat- 
ment to  protect  their  soils  provides  the  opportunities  for  meeting  needs  — 
the  land  conservation  programs  are  basically  "man  and  the  land"  type  endeavors 
where  land-use  practices  and  measures  are  designed  to  provide  optimum  protec- 
tion to  the  area.     This  protection  has  both  economic  and  environmental   values, 
so  there  are  land  conservation  proposals  in  both  the  National   Economic  Develop- 
ment and  Environmental   Quality  alternatives  that  follow. 

Recreation 


Proposed  recreation  developments  are  based  on  reconnaissance  data,  and  so 
facilities  listed  are  "average"  and  thus  the  same  for  each  area.     Costs  will   in- 
crease or  decrease,   depending  on   local    conditions  when  site-specific  studies   can 
be  made.      The  estimates  are  based  on   the  following   items: 
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Units  Cost 

Picnic  Units   (includes  tables,  parking,  per- 
cent of  interior  road,  sanitation,  power 
signs,   landscaping,  etc.)  20  $40,000 

Camping  Units   (includes  campsites,  stoves, 

tables,  and  percent  of  supporing  facilities 

as  shown  for  picnicking)  20  $48,000 

Boat  Launching  (Ramp  and  30  parking  spaces)  1  $32,000 

$120,000 
30%  Planning  Overhead  &  Contingency  $36,000 

$156,000 

2.  Boater  or  minor  access  developments  will   consist  of  sanitation 
facilities  and  primitive  type  picnicking  and  overnite  camping 
facilities.     Cost  figures  do  not  include  existing  access  sites 
that  are  considered  adequate. 

3.  Easements,  estimated  at  about  70  percent  of  the  value  of  the  land, 
would  not  require  changes   in  current  land  uses,  but  would  preclude 
future  changes   in  use  that  would  be  detrimental   to  the  environment. 
Current  owners  and/or  operators  would  be  permitted  to  continue  to 
use  the  land  as  they  have  in  the  past.     The  easements  are  not  man- 
datory --  they  would  be  a  voluntary  agreement  between  the  land 
owner  and  the  administering  agency,  and  would  be  designed  to  fit 
the  specifics  of  each  particular  case.     The  amount  of  land  to  be 
included  under  the  easement  item  was  a  matter  of  considerable  con- 
cern to  the  Study  Team  members.     In  the  absence  of  site  specific 
studies,  and  prior  to  actual  negotiations  with  the  individual    land 
ov;ners,  there  is  no  realistic  way  to  estimate  the  amount  of  land 
that  should  be  covered  by  easements  in  any  particular  stretch  of 
stream.      It  could  vary  from  one  or  two  hundred  feet  in  areas  where 
stream  valleys  are  narrow  and  deep,  to  as  much  as  a  quarter  of  a 
mile  on  each  side  of  the  stream  in  flat  areas.     In  order  to  make 
sure  that  needs  and  costs  were  not  understated,  the  estimates   for 
easements  shown  in  the  following  tables  are  maximums,  covering 
relatively  wide  strips  of  land  along  the  full   length  of  the  streams 
in  question.     When  site  studies  are  made  and  negotiations  com- 
pleted, the  amount  of  land  involved,  and  the  cost,  may  be  consider- 
ably less  than  shown  on  the  analysis  sheets. 

Tongue  River  Basin 

Assuming  Wyoming  and  Montana  develop  supplemental  irrigation  water  supplies, 
Wyoming's  40  percent  of  the  average  annual  unused  and  unappropriated  water  sup- 
ply in  the  Tongue  River  is  96,400  acre-feet.  Stream  flow  records  indicate  that 
Wyoming's  allocated  water  supply  varies  considerably  because  of  variable  stream 
flows,  and  because  of  the  allocation  to  supplement  pre-1950  irrigation.  There- 
fore, carry-over  storage  is  required  to  develop  Wyoming's  compact  water  supply. 
The  proposals  considered  in  the  following  pages  reflect  that  need. 
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The  Montana  Study  Team  for  the  Tongue-Powder  area  proposes   to  develop 
Montana's  share  of  the  available  supply  by  reconstructing  and  enlarging  the 
existing  Tongue  River  Dam  located  a  short  distance  below  the  State  line.     This 
proposal   will   not  affect  the  plans  for  Wyoming  that  are  discussed  herein. 

There  is  much  high  quality  coal    in  the  Tongue  River  basin.       Most  of  the 
current  coal   production  and  that  planned  for  the  immediate  future,   is   in  the 
Montana  portion  of  the  basin.      It  has  been  assumed  in  these  studies  that  the 
coal   needed  for  anticipated  new  developments   in  the  Wyoming  pprtion  of  the 
Tongue  basin  will    come  from  Montana.     Should  this  assumption  later  be  found  in- 
correct,  the  amount  of  coal   mined  in  Northeast  Wyoming  could  increase  by  some 
7  million  tons  per  year,  or  about  twice  the  amounts  predicted  in  this   report. 
Irregardless  of  where  the  coal    is  mined,   the  impacts  are  mostly  in  Wyoming,   so 
the  local    impact  problem  would  not  change  significantly  if  the  mining  location 
changes. 

Sheridan  Flood  Control   Project   (Stage   III) 

The  Sheridan   (City)   Flood  Control    Project  was  authorized  under  the  1950 
Flood  Control   Act  and  Stages   I   and  II   have  been   virtually  completed.     Stage   III 
involves  2.4  miles  of  intermittent  levees,   a  levee  tie-off,   and  channel   improve- 
ments on  Goose  Creek  above  the  Stage   I   developments   in  Sheridan.     The  develop- 
ment is  marginal    in  terms  of  the  normally  calculated  costs  and  benefits,   but 
it  is   included  in   the  plan  because  (a)  ongoing  developments   in  the  area  suggest 
that  a  positive  plan   for  some  combination  of  channel   and  land-use  control    is 
needed  to  obtain  optimum  use  and  protection  of  the  area,  and  benefits  may  ex- 
ceed those  calculated  on   the  basis  of  historical   patterns  of  development;  and, 
(2)   the  project  has  an  unquantified  value  as  a  part  of  the  complete  system  -- 
Stage   III   in  effect  provides  some  measure  of  protection  to  the  completed  stages 
of  the  project. 


aj  The  Tongue  River  coal    is  high-quality  compared  to  that  in  other  portions  of 
the  Yellowstone  Area,  but  not  compared  to  the  high  Btu,   low  sulfur  coals  of 
Appal achia  and  the  midwest.     Much  of  the  high-Btu  eastern  and  midwest  coal 
has   a  high  sulfur  content. 
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stage   III  has  not  been  completed,  so  far,  because  of  the  inability  of  the 
local    interests   to  provide  the  required  right-of-way  as  their  share  of  the  pro- 
ject financing.     The  Corps  of  Engineers  has  advised  the  City  that  under  the 
authorizing  Act  there  is  a  time  limit  of  December  12,   1980,  for  getting  local 
cooperation.      If  that  time  limit  is  not  met,   the  project  will   automatically  be 
deauthorized  because  of  lack  of  local   support.     The  City  Council   has  funds  for 
Stage  III   but  as  of  mid-1977  there  was  not  enough  to  start  condemnation.     Esti- 
mated cost  of  the  project  is  $894,000.     Figure  V-la  shows  the  general   location 
of  the  project. 

South  Tongue  --  Prairie-Dog  Project 

The  South  Tongue  -  Prairie  Dog  Project  would  be  a  joint  public-private  de- 
velopment to  provide  firm  storage  for  irrigation,   instream  flow,  industrial   and 
municipal   use,   and  recreation.     Upstream  storage  at  the  South  Fork  Tongue  River 
site  and  the  irrigation  facilities  would  be  financed  and  built  by  a  public  body 
(SCS,   USBR,  State  of  Wyoming,  or  others);  the  downstream  storage  at  the  Prairie 
Dog  site  would  be  provided  by  industry,  with  the  reservoir  to  be  used  as  a  stor- 
age facility  and  possibly  as  a  cooling  pond  for  a  2,000-megawatt  power  plant 
that  would  be  built  at  the  reservoir  site  in  Wyoming,  but  would  use  coal   mined 
on  the  Montana  side  of  the  state  line. 

The  South  Fork   Reservoir,   shown  on   Figure  V-2,  would  store  a  total   of 
27,300  acre-feet,  6,800  acre-feet  of  which  would  be  minimum  pool.     Maximum 
drawdown,  which  would  occur  very  rarely,  would  be  60  feet  from  normal   full   pool 
elevation  7,770  to  minimum  pool    level    7,710.      In  an  average  year,  the  drawdown 
would  not  exceed  about  10  feet  to  elevation  7,760  where  the  area  would  be  about 
425  acres.      Maximum  pool    area  would  be  475  acres   and  the  absolute  minimum  210 
acres.      Firm  yield  from  the  reservoir  would  be  20,500  acre-feet  per  year.     About 
9,600  acre-feet  would  be  used  to  provide  supplemental   water  to  9,200  acres  of 
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irrigated  land  that  experience  late-season  shortages.     The  other  11,900  acre- 
feet  would  be  released  to  the  river  for  instream  flow  maintenance  between  the 
reservoir  and  a  pumping  plant  near  the  state  line  that  would  lift  the  water  to 
the  Prairie  Dog  Reservoir,  where  it  would  be  used  for  industrial   cooling,   rec- 
reation,  and  perhaps  other  purposes. 

The  irrigated  land  would  be  supplied  by  the  Sheridan  Canal  system.  Irri- 
gation water  would  be  diverted  from  Tongue  River  about  5  miles  below  the  South 
Fork  into  a  pipe  that  would  carry  the  water  through  the  canyon  to  the  headworks 
of  the  canal  about  5  miles  southwest  of  Dayton.  The  canal  would  deliver  water 
to  Little  Tongue  River,  Wolf  Creek,  Soldier  Creek,  and  Goose  Creek  tributaries 
that  in  turn  supply  existing  irrigation  systems  in  the  area.  Figure  V-5, 
which  appears  later  in  this  section,   shows  the  irrigation  system  layout. 

Prairie  Dog  Reservoir  shown  on  Figure  V-3,  would  be  located  on  Prairie  Dog 
Creek,  just  above  the  stream's  confluence  with  Tongue  River,  and  just  above  the 
Wyoming-Montana  state  line.     The  reservoir  would  have  a  capacity  of  39,000  acre- 
feet  and  would  provide  a  firm  yield  of  30,800     acre-feet  if  it  were  operated  in- 
dependently without  regard  to  instream  flow  maintenance  in  Tongue  River.      If 
the  reservoir  is  operated  as  a  part  of  the  Tongue  system,  that  system  could  pro- 
vide a  firm  industrial   supply  of  30,000  acre-feet  per  year,  along  with  an  irri- 
gation supply  of  9,600  acre-feet  per  year  and  instream  flows  that  would  insure 
that  33  percent  of  the  average  daily  flow  would  be  maintained  in  the  stream  at 
all   times.     This   instream  flow  calculation  is  somewhat  different  than  that 
shown  in  the  "Needs"   section  of  this  chapter,  but  on  a  long-range  basis  it  is 


a/  A  2,000  megawatt  powerplant,  operated  at  the  .6  plant  factor  presumed  for 
other  plants  considered  in  these  studies,  would  consume  about  16,500  acre- 
feet  of  water  per  year  if  cooled  by  ponds,  or  about  18,400  acre-feet  if 
cooling  towers  are  used  for  all   cooling  needs.     At   .9  plant  factor,  the 
tower  use  would  be  27,600  acre-feet.     To  be  conservative,   the  30,000  acre- 
feet  figures  provided  by  PP&L  have  been  used  in  hydrology  studies  for  this 
report. 
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approximately  the  same  as  the  optimum  level  shown  in  the  "Needs"  tables. 

At  normal  water  surface  elevation  3,550,  Prairie  Dog  Reservoir  would  have 
a  surface  area  of  about  1,350  acres,  not  enough  to  provide  complete  cooling  for 
the  powerplant  without  the  use  of  some  cooling  towers.  With  10  feet  of  draw- 
down --  the  maximum  that  might  be  expected  with  a  system  operation  --  the  sur- 
face area  would  be  reduced  to  about  1,050  acres.  Water  temperatures  in  the 
lake  could  be  raised  a  few  degrees,  as  a  part  of  the  cooling  process  without 
precluding  some  type  of  fishing  in  the  reservoir.  The  optimum  balance  between 
fishing  and  other  recreation  values  and  cooling-system  savings  would  have  to  be 
determined  by  detailed  studies. 

This  system,  if  developed,  would  use  about  one-third  of  the  surplus  water 
available  to  Wyoming  under  provisions  of  the  Yellowstone  River  Compact.  It 
would  preclude  development  of  the  South  Tongue  Watershed  Project  discussed 
later  in  this  section,  but  would  serve  all  of  the  functions  of  that  smaller  de- 
velopment. 

South  Tongue  River  Recreation 

The  South  Tongue  River  originates  south  of  the  Tongue  River  as  an  East 
Fork  (7  miles  in  length)  and  a  West  Fork  (8  miles  in  length).  After  the  forks 
converge,  the  South  Tongue  continues  to  flow  northward  for  12  miles  until  join- 
ing the  Tongue  River  about  two  miles  upstream  from  Box  Canyon.  All  of  the  South 
Tongue  traverse  is  within  Bighorn  National  Forest  boundaries.  Figure  IV-4 
identifies  the  affected  area. 

Scenic  and  recreational  values  on  the  South  Tongue  are  ^ery   high.  There 
is  a  relatively  large  group  of  people  that  believe  the  South  Tongue  River  should 
be  preserved  as  a  scenic  and  recreational  river  under  the  management  of  the  U.S. 
Forest  Service.  The  river  and  its  environment  offer  visitors  recreation  oppor- 
tunities in  fishing,  hunting,  camping,  picnicking,  sightseeing,  nature  study, 
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Figure  V-4 


South  Tongue  Recreation 


and  other  water  related  activities.  Others  believe  that  the  stream's  water 
yield  can  serve  other  beneficial  uses  without  jeopardizing  its  recreational  and 
scenic  values.  The  recreation  values  considered  here  presume  no  new  develop- 
ments of  any  kind  in  the  area,  but  the  values  would  probably  not  change  signifi- 
cantly if  a  small  reservoir  was  located  on  the  mainstream  or  a  tributary  above 
the  existing  campgrounds  and  water  was  released  to  the  stream  on  a  schedule 
compatible  with  irrigation  use. 

There  are  3  campgrounds  on  the  South  Tongue  River  with  a  total  of  67  units 
and  1  picnic  ground  with  26  units.  A  good  portion  of  the  river  is  paralleled 
by  paved  or  all-weather  roads;  most  of  the  rest  is  accessible  by  trail  or  "jeep 
type"  roads. 

No  land  acquisition  is  necessary  since  the  river  reach  is  entirely  within 
Federal  lands.  Recreation  areas  and  river  access  sites  appear  to  be  adequate; 
therefore,  this  plan  does  not  include  any  costs  for  facility  development.  An- 
nual O&M  costs  are  estimated  at  $52,800. 
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Anticipated  benefits  are  as  follows: 
a/ 


Annual   Benefits 


Annual 

Recreation 

Days 


Outdoor  Recreation 
Slow  Boating  by 


6,000 
27,000 


Hiking,  Camping,  Picnicking, 
Sightseeing,  Etc. 

Total  Annual  Benefits 

Net  Benefits  (excluding  "future  without") 


Value  Per 

Recreation 

Day 

$12.00 

$  2.25 


Total 


$72,000 


$60,750 
$132,750 
$106,200 


a/  Excluding  hunting  and  fishing 

b/  Non-motorized  or  small-motor  boats. 

South  Tongue  River  Watershed  Irrigation 

The  South  Tongue  River  Watershed  is  located  in  Sheridan  County,  Wyoming, 
and  includes  the  Little  Tongue  River,  Wolf  Creek,  Soldier  Creek  and  part  of  the 
South  Tongue  River  (see  Figure  V-5).  The  upper  part  of  the  watershed  is  within 


Figure  V-5  South  Tongue  River  Watershed 
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the  Bighorn  National  Forest  and  is  an  area  of 
high  recreation  use;  the  lower  part  is  used  pri- 
marily for  livestock  production,  and  includes 
about  16,000  acres  of  irrigated  land.  Natural 
stream  flows  supply  irrigation  water,  but  a 
shortage  on  9,200  developed  acres  normally  be- 
gins in  early  July  and  extends  through  the  irri- 
gation season. 

This  proposed  project  would  use  the  Tongue 
River  as  the  supplemental  supply  of  water.  The 

structural  proposal  is  for  a  storage  dam  at  the 

i/ 
Shutts  Flats  or  an  alternative  site  (Figure  V-6) 

about  5  to  7  miles  above  the  confluence  of  the 
South  Tongue  and  North  Tongue  Rivers;  a  diver- 
sion from  the  Tongue  River  at  a  point  about  5 
miles  below  the  confluence  of  the  South  Tongue 

and  North  Tongue  Rivers;  an  inverted  siphon 

b/ 
through  Tongue  Canyon  to  its  mouth;   and  a  ca- 
nal from  the  Tongue  River  to  Soldier  Creek.  The 
dam  site  and  diversion  location  are  within  the 
Bighorn  National  Forest.  Special  use  permits 
would  be  needed  for  these  structures.  The  re- 

,,  ^  ^  servoir  would  have  8,000  acre-foot  of  capacity 

Figure  V-6  Shutts  Flats 

and  a  storage-pool  surface  area  of  about  235 
acres.  A  permanent  fish  and  recreation  pool  would  have  a  surface  area  of 


a/  Ther^  may  be  rTltern^,tive  sites  upstream  that  would  be  more  compatible  with 
recr9?<tir.r^  and  wildlife  uses.  These  possibilities  should  be  thoroughly  ex- 
plored b-^forG  final  plans  are  made. 

b/  Possible,  but  expensive  alternatives  would  be  to  bury  the  siphon  through 
the  caryon  are^, ,  or  pump  to  the  canal  from  Tongue  River  below  the  canyon 
mouth. 
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about  127  acres  and  contain  about  2,000  acre-feet  above  a  300  acre-foot  sediment 
pool.  The  increased  water  depletion  is  estimated  to  be  about  7,000  acre-feet 
per  year. 

The  volume  of  water  proposed  for  storage  in  reservoirs  that  have  permits 
or  pending  applications  already  exceeds  the  apparent  volume  of  water  available 
from  the  Tongue  River  Drainage;  thus,  the  Tongue  River  may  not  fulfill  all  of 
the  proposed  water  uses.  Avail'ability  of  water  for  the  South  Tongue  River  pro- 
ject will  depend  on  priorities  set  for  use  of  the  available  water. 

Installation  costs  for  the  project  are  shown  in  the  following  tabulation. 


COST  ITEM 

UNIT 

AMOUNT 
PLANNED 

ESTIMATED  GOST 
DOLLARS  a/ 

Construction 

Dam 

Each 

1. 

1,  141,000 

Siphon 

Mile 

3. 

7 

1,925,000 

Canal 

Mile 

22. 

473,000 

Subtotal  Construction 

3,539 

,000 

Engineering  Services 

350 

000 

Land  Easements  6.  R/W 

Crossing  Structures 

130,000 

Canal  Land  Easements 

68,000 

Subtotal  Land  Easements  & 

R/W 

198 

000 

Project  Administration 

700 

000 

TOTAL  STRUCTURAL  MEASURES 

4,787 

000 

a/   Base  Price  1975 


Annual  operation  and  maintenance  costs  are  estimated  at  $45,000,  and  total 
annual  costs  are  $343,000.  Average  annual  benefits  are  estimated  at  $357,000. 
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Tongue  River  Recreation  -  Source  to  Montana  -  Wyoming  Border 

This  61-mile  reach  of  the  Tongue  River  flows  generally  northeast  from  its 

source  high  in  the  Bighorn  Mountains  to  the  Montana-Wyoming  border.  The  upper 

26-mile  portion  of  the  river  flows  through  spectacular  forests  and  canyons  of 

Bighorn  National  Forest.  Beyond  Tongue  Canyon  at  the  National  Forest  boundary 

the  river  continues  to  flow  more  gently  across  the  plains  of  northeast  Wyoming. 

The  Tongue  River  within  Wyoming  has  been  identified  by  the  Secretary  of  the 

Interior  for  study  as  a  potential  addition  to  the  National  Wild  and  Scenic 

39/ 
Rivers  System   (see  Figure  V-7). 

Figure  V-7 


•••■•■•■:•■'■•■•:•:■    /Component  1 
It^tl     Component  2 


Tongue  River  Recreation' 


Component  1 -Source  to  National  Forest  Boundary  -  26  Miles 
Preliminary  analysis  by  the  Study  Team  indicates  that  the  upper  segment  of 
the  Tongue  River  -'it.I-.in  the  National  Forest  should  be  considered  for  designation 
as  a  National  scenic  or  recreation  river.  Wildlife  and  trout  water  values  are 
high.  An  11-unit  campground  and  a  5-unit  picnic  ground  are  located  about  half 
way  along  this  reach.  Access  to  the  lower  half  of  the  river  is  mainly  by  trails 
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and  primitive  dirt  roads;  however,  the  upper  half  is  paralleled  most  of  its 
length  by  paved  highway.     The  river  and  its  environment  offer  visitors   recrea- 
tion opportunities   in  fishing,  hunting,  camping,  picnicking,  sightseeing, 
canoeing,   rafting,  nature  study,  and  other  water-related  activities. 

No  land  acquisition  is  necessary  since  this  river  component  flows  entirely 
within  Federal  lands.  The  plan  shows  benefits  and  estimated  costs  for  facility 
development  as  shown  in  the  following  summary. 

a/                              Annual   Recrea-  Value  Per 

Annual   Benefits tion  Days Recreation  Day  Total 

Outdoor  Recreation 

Slow  Boating  d/  7,000  $15.00  $105,000 

Hiking,  Camping,  Picnicking, 

Sightseeing,   Etc.  26,000  2.25  58,500 

Total  Annual   Benefits  $163,500 

Net  Benefits   (excluding  "future  without")  $  67,600 

Facility  Development 

Major  Access  Sites-^  1   site,  60  acres  $156,000 

Boater  Access  Areas—'  1   site,     4  acres  60,000 

$216,000 
Annual   operation  and  maintenance  costs  are  $62,400. 


a_/     Excluding  hunting  or  fishing 

b/     Cost  of  major  access  sites  is  based  on  providing  the  following: 
Picnic  Units (tables ,  parking.  Units 

sanitation,  power  signs,  etc.)  20  $  40,000 

Camping  Units    (campsites,   stoves,   tables)  20  48,000 

Boat  Launching  Ramp   &  Parking  Spaces  1  32,000 

$120,000 
30%  planning  overhead  &  contingency  36,000 

$156,000 

£/     A  minor  access  area  includes  sanitation,   picnicking  and  primitive 
overnight  camping  facilities. 

d/     Non-motorized  or  small-motor  boats. 
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Component  2  -  National   Forest  Boundary  to  Montana-Wyoming  Border  -  35  miles 

The  lower  segment  of  the  Tongue  River  beyond  the  National   Forest  flows 
almost  entirely  through  private  lands.     This   reach  would  be  classified  most 
appropriately  as  a  recreational   river  under  State  management.     The  river  is 
paralleled  most  of  its  length  by  paved  highways  with  numerous  dirt  access 
roads  leading  to  the  river.     This  portion  of  the  Tongue  River  offers  visitors 
numerous  on-  and  off-river  recreation  opportunities. 

This  plan  includes  acquisition  of  land  in  fee  title  for  both  major  and 
minor  access  areas  and  in  easement  for  protection  of  the  river  and  its  environ- 
ment.     It  also  includes  facilities  development  as  follows: 

Land  Acquisition  Costs 

Fee  Title  68  acres  @  $1 ,000/acre  $       68,000 

Easement  2,121   acres  0  $     700/acre  1,484,700 

Facility  Development 

FTajor  Access   sites  1  sites,  60  acres  $     156,000 

Minor  Access  areas  2  sites,     8  acres  120,000 

Annual  equivalent  capital   costs  $113,200 

Annual   operation  and  maintenance  costs  84,000 

Total  Annual   Equivalent  Costs  197,200 

Anticipated  benefits  are: 

a^/                                   Annual 
Annual   Benefits                                    Recreation                  Value  per 
Days Recreation  Day Total 

Outdoor  Recreation 

Boating  17,500  $8.00  $140,000 

Hiking,  Camping,  Picnicking, 

Sightseeing,  Etc.  35,000  2.00  70,000 

Total  Annual  Benefits  $210,000 

Net  Benefits   (excluding  "future  without")  $189,000 


a/     Excluding  hunting  and  fishing. 
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Powder  River  Basin 

It  is   estimated  that  Wyoming's   42  percent  allocation  of  the  average  annual 
unused  and  unappropriated  water  supply  in  the  Powder  River  Basin,   after  deducting 
supplemental    irrigation  water  for  uses  with   pre-1950  water  rights,    is   120,700 
acre-feet  per  year  -  it  varies  from  zero  to  235  percent  of  average.     Texaco 
has  developed  reservoir  capacity  at  Lake  DeSmet  to  utilize  about  55,000  acre-feet 
per  year  of  Wyoming's  compact  allocation.     About  65,700  acre-feet  per  year 
remain  currently  available  for  added  uses.     Each  of  the  potential   projects  and 
programs   discussed  in  the  following  pages  would  use  some  portion  of  the 
available  supply,  but  none  of  the  combinations  considered  in  plans   identified 
in  Chapter  VI  would  make  full   use  of  the  Powder  River  Basin  water  available  to 
Wyoming. 

Middle  Fork  Crazy  Woman  Watershed 

The  watershed  is   located  in  Johnson  County  in  north-central  Wyoming,  and 
comprises   the  Middle  and  South   Forks  of  Crazy  Woman   Creek,  extending  down- 
stream about  six  miles  below  the  confluence   (see  Figure  V-8).     There   is 
77  percent  privately  owned   land  in   the  watershed,   4  percent  state-owned,   and 
10  percent  and  8  percent  managed  by  the   Forest  Service   and  Bureau  of  Land 
Management,   respectively.     The  major  economic  activity  is   livestock  production 
with  90  percent  of  the   land  being   used   for  grazing.      The  Bighorn  Mountain   area 
also  provides   forest  products   and  is   utilized  as   a   recreation   area. 

A  multipurpose   irrigation  and  recreation   reservoir  on   Doyle   Creek   can 
improve   the   irrigation  water  supply   for  about   3,000  acres   of  land  lying  along 
the  Middle   Fork  of  Crazy  Woman   Creek.      About   1,400  acres   are  already  adequately 
supplied.     The  total   storage   capacity  of  the   reservoir  would  be  9,000   acre-feet 
including  4,400  acre-feet  for  irrigation  and  4,200  acre-feet   for  recreation. 
A  recreation  pool  would  have  a  surface  area  of  about  265  acres.     Recreation 
benefits  would  be  $23,000  per  year  compared  to  $22,700  of  recreation   costs. 
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Figure  V-8  Middle  Fork  Crazy  Woman 
Johnson  County,  Wyoming 


Undeveloped  rights  to  store  the  water  of  Crazy  Woman  Creek  already  exceed 
the  estimated  flows  available  for  storage.     A  proposed  Crazy  Woman  Dam,  to  be 
located  downstream  from  the  irrigated  area,  has  a  permit  for  storage  that  is 
earlier  in  priority  than  rights  to  store  at  the  Doyle  Creek  site.      If  these 
lower  rights  d,rQ  exercised,  there  would  be   little  water  available  to  store 
for  upstream  projects. 

Depletions  for  the  Middle  Fork  project  would  be  2,300  acre-feet  per  year. 
The  plans   for  Northeast  Wyoming  presented  later  in  this  report  provide  for  an 
alternative  to  the  proposed  Crazy  Woman  Reservoir  to  provide  industrial  water  and 
could  thus  permit  development  of  the  Doyle  Creek  Reservoir  in  the  upper  reaches 
of  the  basin.  v-fsO, 


Investment  cost  of  the  project  would  be  about  $2,180,000.     Annual  equivalent 
cost   is   $159,000,   and  annual   benefits  would  be  $263,000  for  irrigation  and 
$23,000   for  recreation. 

Kaycee  Project 

The  Kaycee  Unit  is  an  alternative  to  the  Middle  Fork  Powder  River  project 
being  developed  by  private  irrigation  and  industrial    interests.     There  is  a 
possibility  that  the  industrial  water  included  in  the  Middle  Fork  project  can 
be  supplied  from  other  sources,  thus  permitting  that  water  to  be  used  for 
irrigation  or  other  purposes.     The  Kaycee  Unit  plans  present  one  alternative, 
although  not  an  economically  attractive  one.      In  the  final   analysis,  the  best 
use  of  Middle  Fork  water  may  be  somewhere  between  the  Middle  Fork  and  Kaycee 
alternatives. 

The  Kaycee  Unit  would  be  based  on  use  of  Hole-in-the-Wall    (Middle  Fork) 
Reservoir  located  on  the  Middle  Fork  Powder  River,  to  provide  a  supplemental 
water  supply  for  4,000  irrigated  acres,  a  full  water  supply  for  4,700  irrigable 
acres,  and  a  water  supply  for  future  municipal   or  industrial   use. 

A  new  diversion   dam  would  be  constructed  near  the   present  structure. 
The  existing  Sahara  Canal   would  be   reconstructed  for  about  5  miles   from  the 
diversion  and  extended  an  additional   26  miles.     The  existing  canal,   from  the 
end  of  the   reconstructed  portion,  would  be   used  as   a  distribution   lateral    for 
presently   irrigated   land.      New  irrigation  works   to  be  constructed  would  include 
two  pumping  plants,   12,8  miles   of  laterals,   and  a  drainage  system. 

Land  classification  shows,  6,017  acres  of  Class   1   and  Class  2  lands  and 
2,678  acres  of  Class   3  land.     The  soils  of  the  terraces   range  in  depth  from 
10  to  20  feet  and  are   underlaid  by  gravel   which   could  be   intercepted  by  drains 
about  nine   feet   deep.     Some  of  the  present   irrigated  lands   have  a  high  water 
table,  caused  by  shale  barriers.     For  affected  lands   it  is  proposed  to  construct 
subsurface  drains,   relief  drains,  and  outlets. 
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KAYCEL  UNIT 
Summary  Data 

Acre- feet 
(average  annual) 
Water  Supply 

Avaiiabie  water: 

Depleted  inflow  to  reservoir  44,300 

Downstream  accretions  and  return  flows  17,400 

Requirements: 

Industrial  water  10,000 

Irrigation  -  Project  land  29,200 

-  Nonproject  land  9,800 

Total  49,000 


Project  Works 

Hole-in-the-Wall  Dam:  ^1 

Type Earthfill 

Height  above  ground  surface  210  feet 

Crest  length 3,300  feet 

Crest  elevation 5,105  feet 

Hole-in-the-Wall  Reservoir:  9./ 

Acre- feet 

Surcharge  (5010-5098.6  ft.)  197,180 

Active  conservation  storage  (4946-5010  ft.)  40,000 

Inactive  storage  (4910-4946  ft.)  - 5,000 

Dead  storage  (4895-4910  ft.)  245 


Sahara  Diversion  Dam: 


Feet 

110 


Type  -  Concrete  overflow  weir  with  earthfill  dike 

Overflow  weir  -  crest  length  

-  height  above  streambed  '-^ 

Dike  -  length  

-  width  at  crest  

-  height  above  streambed  J. .^--^.D 

Canal  Seadworks  (controlled  by  2  8x5-foot  slide  gates): 

Capacity 178  ft^/s 


700 
20 


a/  These  are  somewhat  larger  facilities  than  those  currently  planned  for 
construction  by  private  interests. 
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Summary  Data  (Continued] 


Pumping  plants  (2) : 

Capacity  Total  dynamic  Acres 

ft^/s  head  (f^)  served 

Plant  No.  1  -  High  lift           4  65  138 

-  Low  lift            5  23  168 

Plant  No.  2                       3  20  94 

Drains : 

Open  drains  required 10.8  miles 

Closed  drains  required  48.0  miles 


There  is  a  need  for  additional  water  for  Midwest  and  other  communities 
in  the  upper  Powder  and  South  Fork  of  Powder  basins.     These  areas   could  be 
supplied  from  the  Middle  Fork  storage,  but  no  specific  plans   for  such  service 
have  been  evaluated.     There  may  also  be  some  need  for  small   amounts  of 
industrial  water  in  the  southern  part  of  the  basin  that  could  be  met  from 
Middle  Fork  storage.     These  and  other  possibilities  need  to  be  carefully 
explored  before  plans   for  the  unit  are  finalized. 

If  there   is   any  surplus  water  available   from  the  project,   it  can  be 
effectively  used  for  instream  flow  maintenance.      If  the  project  is  developed, 
it  should  fully  control    the  water  supply  available  at  the  Hole-in-the-Wall   site. 

Northeast  Wyoming  Water  Project 

In  the  absence  of  a  coordinated  development  plan,   industry  has    indicated 
by  positive  actions   its   intent  to  provide  needed  water  by  developments  at 
Middle   Fork  Powder,   Lake   DeSmet,   Crazy  Woman   Creek,   and  perhaps   Pumpkin   Creek 
and  other  potential   storage  sites,   or  by  the  acquisition  of  direct   flow  rights 
at  the  expense  of  continued  agricultural   production.     The  Lake  DeSmet  develop- 
ment has  been  completed,  but   is   not  now  effectively  using  the   controlled 
water  resource.     The  Middle   Fork   Powder  development   is   under  contract  between 
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industry  and  local   interests,  but  no  construction  activity  has  been  undertaken. 
A  water  right  has  been  acquired  for  the  Crazy  Woman  Project,  but  no  develop- 
ment activity  is  underway. 

The  Northeast  Wyoming  Water  Project  would  involve  negotiations  with  the 
owners  of  the  water  rights,  with  concerned  industrial   and  agricultural   interests 
and  with  municipalities  to  develop  a  workable  arrangement  for  joint  use  of 
existing  and  potential   facilities.     Such  negotiations  are  beyond  the  scope 
of  a  Level   B  study.      It  appears  from  information  that  is  available,  however, 
that  the  project  could  provide  all   of  the  water  that  is  needed  for  the  fore- 
seeable future  without  infringing  on  anyone's  established  rights,  and  without 
many  of  the  adverse  effects  of  individual   developments.     Also,  additional 
benefits  would  be  provided  by  designing  the  system  for  multiple-purpose  uses. 

The  Northeast  Wyoming  Water  Project  is  a  proposal   to  meet  the  needs  for 
municipal,  industrial,  recreational,  and  some  other  water  uses  in  the  area  by 
constructing  a  coordinated  3-stage  set  of  facilities  which  would  provide  a 
combination  of  surface  and  ground  waters   for  distribution  from  the  general 
vicinity  of  Gillette.     Principal   features  of  the  plan  would  involve: 

(a)  stage  one,  the  development  of  a  17-well  system  to  pump  water  from  the 
Madison  Formation   in  the  vicinity  of  Moorcroft,  a  small   regulating  reservoir 
on  Rawhide  Creek  in  the  vicinity  of  Gillette,  and  a  pipeline  and  pertinent 
pumping  plants  to  deliver  water  from  the  wells  to  the  regulating  reservoir; 

(b)  stage  two,     a  pipeline  and  pertinent  pumping  plants  from  Lower  Clear  Creek 
to  Rawhide  reservoir;  and  (c)  stage  three,  construction  of  a  250,000  acre-foot 
reservoir  on  Lower  Clear  Creek  to  provide  carry-over  storage  necessary  to  make 
optimum  use  of  the  firm  water  yield.     This  system  could  provide,  ultimately, 
about  75,000  acre-feet  per  year  of  firm  yield,  being  well  within  the  limits 

of  available  supplies  and  more  than  enough  to  meet  identifiable  demands  until 
well   after  the  year  2000  end-date  for  this  analysis. 

V-68 


The  project  is  related  both  directly  and  indirectly  to  coal  development, 
and  so  it  is  of  national  interest.  It  would  produce  benefits  far  in  excess  of 
costs,  and  so  qualifies  for  a  National  Economic  Development  proposal.  Neverthe- 
less, the  Study  Team  considers  it  to  be  the  type  of  development  that  should  be 
undertaken  by  the  State  of  Wyoming  as  a  means  of  maintaining  State  control  of 
State  water.  Funds  for  the  development  should  be  provided  from  the  revenues 
that  will  become  available  for  water  resource  developments  under  the  provisions 
of  recent  Wyoming  legislative  actions. 

The  proposed  stage  development  permits  the  project  to  meet  needs  as  they 
materialize  without  incurring  costs  for  facilities  that  would  remain  idle 
pending  the  growth  of  demands  for  the  water.  If  energy  and  other  developments 
are  actually  limited  to  those  in  the  recommended  plan,  the  project  would 
not  need  to  be  developed  beyond  stage  two. 

Figure  V-9  shows  the  general  locations  for  the  project  features.  Locations 
are,  of  course,  tentative  pending  the  outcome  of  detailed  studies,  rights-of-way 
negotiations,  and  other  factors  that  could  alter  details  of  the  general  plans 
that  the  Study  Team  has  been  able  to  put  together  from  available  data. 

As  a  conservation  measure,  the  project  is  designed  to  use  off-peak  energy 
for  pumping,  so  that  no  additional  generating  capacity  would  be  required  to 
serve  the  pumping  load.  On-peak  demands  for  water  would  be  satisfied  by 
diversions  from  the  regulating  reservoir  that  is  included  in  the  first  stage 
of  development.   Initial  demands  can,  however,  be  met  by  direct  diversion  from 
the  Moorcroft-Rawhide  pipeline  prior  to  completion  of  Rawhide  reservoir. 

Stage  One 

Stage  one  would  involve  development  of  a  17-well   system  to  pump  groundwater 
from  the  Madison  Formation  to  provide  up  to  15,000  acre-feet  of  water  per  year, 
construction  of  an  11,000  acre-foot  reservoir  in  the  vicinity  of  Gillette, 


V-69 


Figure  V-9 

Northeast  Wyoming  Water  Project 
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probably  on  Rawhide  Creek,  and  a  pipeline  and  pumps  to  move  water  from  the 
wellfield  to  the  regulating  reservoir. 

The  proposed  wellfield  would  be  located  southeast  of  Moorcroft,  Wyoming, 
in  Crook  County,  encompassing  a  ten-section  area  on  the  Black  Hills  Uplift. 
The  field  is  near  a  proposed  City  of  Gillette  wellfield  but  is  situated  so 
that  it  will  not  interfere  with  Gillette's  wells  if  they  are  developed.  A 
supply  of  up  to  10,000  acre-feet  per  year  of  water  for  Gillette  is,  however, 
included  in  the  supply  figures  for  the  Northeast  Wyoming  Project. 

The  proposed  wells  would  be  approximately  7,000  feet  deep  below  a  ground- 
level  elevation  of  about  4,300  feet  above  M.S.L.  The  potentiometric  elevation 
is  estimated  at  about  3,850  feet  above  M.S.L. ,  with  an  anticipated  drawdown 
of  about  400  feet.  Figure  V-10  shows  the  general  location  of  the  facilities. 

Figure  V-11  shows  the  proposed  layout  of  the  wellfield,  collection  system, 
and  transmission  pipeline.  The  project  could  be  constructed  over  a  one-year 
time  period,  using  one  rig  and  crew  working  full  time  and  one  rig  and  crew 
working  part  time. 

Rawhide  reservoir  would  have  a  total  capacity  of  11,000  acre-feet,  including 
2,000  acre-feet  to  control  floods  from  the  1,460  acre  drainage  area,  5,000 
acre-feet  of  active  storage,  and  4,000  acre-feet  of  dead  storage  for  recreation 
and  fish  and  wildlife.  The  dam  would  be  an  earthfill  structure  about  1,800 
feet  long  at  crest  elevation  of  4,560,  with  a  maximum  height  of  about  125  feet 
above  streambed.   Normal  operating  level  at  full  conservation  pool  would  be 
4,548,  with  a  surface  area  of  about  250  acres.  Under  maximum  drawdown  con- 
ditions, which  would  rarely  occur,  pool  level  would  be  at  elevation  4,520, 
where  the  surface  area  would  be  about  150  acres.  The  reservoir  would  be 
filled  during  the  late  night  hours,  at  the  end  of  the  off-peak  energy  period. 
Figure  V-12  shows  the  reservoir  and  vicinity. 
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Figure  V-lU  Madison  Ground  Water  Project  Map 
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FiQure  V-ll   Well  Field  Layout 
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Figure  V-12  Rawhide  Reservoir 
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The  40-mile  long  pipeline  from  the  wellfield  to  Rawhide  reservoir  would 
run  northwest  from  the  wellfield  to  the  vicinity  of  Moorcroft,  then  westerly 
to  a  point  north  of  Gillette  and  ultimately  on  to  the  Rawhide  reservoir  area. 
The  static  lift  in  the  36-inch  pipeline  would  be  about  250  feet.  Three 
pumping  plants  would  be  required,  each  with  a  static  head  of  about  80  feet. 
The  pipeline  would  have  a  capacity  of  40  cubic  feet  per  second.  Water 
could  be  provided,  when  needed,  to  Moorcroft  and  other  towns  in  Crook  and 
Weston  counties.  Inasmuch  as  such  uses  would  be  relatively  small,  neither 
the  water  use  nor  the  required  facilities  have  been  included  in  the  rough 
estimates  considered  herein. 

There  is  a  possibility  that  the  water  supply  under  the  stage  one  development 
could  be  augmented  by  use  of  water  from  the  existing  Keyhole  reservoir  on 
the  Belle  Fourche  river.  The  reservoir  was  originally  constructed  primarily 
to  provide  irrigation  supplies,  mostly  for  land  in  South  Dakota.  Much  of  the 
irrigation  use  has  not  materialized,  however,  and  the  reservoir's  current 
uses  are  for  flood  control,  recreation  and  fish  and  wildlife.  Inasmuch 
as  South  Dakota  presumably  has  first  call  on  90  percent  of  the  reservoir 
yield,  under  terms  of  the  Belle  Fourche  Compact,  regulation  of  the  reservoir 
to  provide  optimum  returns  in  Wyoming  is  clouded  even  though  South  Dakota's 
legitimate  demands  on  the  reservoir  are  not  being  exercised.  If  it  were 
possible  to  reach  an  agreement  among  South  Dakota,  Wyoming  and  the  Bureau 
of  Reclamation  that  would  permit  operation  of  the  reservoir  to  provide 
optimum  production  of  benefits  for  some  specified  numbers  of  years,  it 
would  appear  that  some  water  could  be  made  available  for  the  Northeast  Wyoming 
Project  without  jeopardizing  other  reservoir  use  values.  Surplus  Keyhole 
water  could  be  pumped  into  the  Moorcroft-Rawhide  pipeline  with  a  minimum  of 
facilities  and  cost.  This  possibility  should  be  explored  and  disposed  of, 
one  way  or  the  other,  before  stage  two  of  the  project  is  developed. 
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stage  Two 

Stage  Two  of  the  development  would  involve  construction  of  a  55-mile  long 
pipeline  from  Lower  Clear  Creek  to  Rawhide  reservoir.  The  pipeline  would 
follow  the  Powder  River  valley  to  Arvada,  and  parallel  the  Burlington  Northern 
railroad  alignment  from  Arvada  to  the  reservoir  area  west  of  Gillette.  The 
static  lift  in  the  51-inch  pipeline  would  be  about  1,060  feet.  Seven  pumping 
plants  would  be  required,  each  with  a  static  head  of  about  150  feet  and  a 
total  dynamic  head  of  about  215  feet.  The  pipeline  would  have  a  capacity 
of  75  cubic  feet  per  second. 

The  pipeline  would  originate  on  Clear  Creek  in  the  general  vicinity  of  the 
proposed  Lower  Clear  Creek  damsite.  Water  would  be  pumped  directly  from  the 
river,  using  excess  flows  that  now  leave  the  basin,  supplemented  by  unused 
water  stored  in  Lake  DeSmet,  so  long  as  that  water  is  available.  When  it 
becomes  apparent  that  the  water  available  in  Clear  Creek  will  not  meet  the 
needs,  it  will  be  necessary  to  implement  stage  three  (construction  of  Lower 
Clear  Creek  Dam  and  Reservoir)  to  provide  carryover  storage  to  insure  a 
firm  water  supply. 

Stage  Three 

Stage  Three  would  involve  construction  of  a  dam  and  reservoir. on  lower 
Clear  Creek  to  fully  control   the  water  supply  at  the  damsite  and  provide  a  firm 
supply  of  about  50,000  acre-feet  per  year.     About  35,000  acre-feet  would  ultimately 
be  pumped  to  Gillette,  and  the  rest  would  be  used  for  instream  flow  maintenance, 
supplemental   agricultural   supplies,  and  possibly  other  uses  in  the  Clear  Creek- 
lower  Powder  River  Area. 

The  proposed  Lower  Clear  Creek  Reservoir  would  have  a  total   capacity  of 
250,000  acre-feet,  with  active  capacity  of  224.000  acre-feet  and  a  minimum  pool 
of  26,000  acre-feet.     Maximum  pool   level  would  be  elevation  3,656,  with  an  area 
of  about  5,000  acres.     Minimum  pool   level  would  be  at  elevation  3,585,  where  the 
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surface  area  would  be  about  1,200  acres.  Except  for  periods  of  prolonged 
drouth,  annual  drawdown  would  be  less  than  15  feet.  Figure  V-13  is  a  map 
of  the  reservoir  site,  and  Figures  V-14  and  V-15  show  some  construction 
details  and  area-capacity  information. 

Construction  Schedule 

The  timing  of  the  construction  sequence  is  dependent  upon  (1)  the  rate 
at  which  demand  for  water  increases,  and  (2)  the  rate  at  which  the  presently 
available  storage  at  Lake  DeSmet  is  used  at  the  site  or  elsewhere  for  it's 
originally  intended  purposes.  The  schedule  is  flexible,  requiring  only 
enough  lead-time  for  each  stage  to  get  the  pre-construction  and  construction 
work  completed  in  time  to  meet  demands.  Based  on  sketchy  information 
available  to  the  Study  Team,  it  appears  that  the  initial  stage  should  be 
completed  as  quickly  as  possible,  hopefully  by  the  early  1980's.  Stage  two 
will  probably  be  needed  by  the  mid-80's.  Stage  three  may  never  be  required, 
but  if  water  demands  reach  or  exceed  those  anticipated  in  the  Recommended 
Plan,  it  provides  an  opportunity  to  meet  those  demands  without  losing  the 
advantages  of  the  earlier  stages  of  development. 

These  schedule  dates  are  based  on  three  presumptions: 

(1)  Inasmuch  as  the  amount  of  water  actually  delivered  by  the  system  is  flexible 
through  regulation  of  the  pumping  time,  and  since  the  needs  are  so  uncertain, 
preliminary  plans  of  the  type  the  Study  Team  are  able  to  make  should  be 
based  on  maximum  demands  to  insure  that  under  any  foreseeable  conditions 
optimum  use  will  be  made  of  the  areas  water  resource.  If  the  maximum 
demands  do  not  develop,  the  stages  of  development  would  be  cut  back  to  fit 
actual  needs. 

(2)  The  off-peak  pumping  concept  demands  the  use  of  relatively  large  pipeline 
systems  to  keep  pumping  time  down.  Pumping  time  would  be  limited  to  the 
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11:00  P.   M.    to  6:00  A.   M.   period  as   long  as   it   is   possible  to  do  so.     When 
the  demands  reach  the  limit  of  the  Stage  one  capacities  with  seven  hours 
of  pumping   (about  8,000  acre-feet  per  year),  Stage  two  would  be  developed, 
and  the  pumping  times  adjusted  accordingly.     When  total   demands  exceed 
24,000  acre-feet  per  year,  pumping  times  for  both  systems  would  have  to 
be  extended  as  necessary.     Maximum  capability  of  the  system,  allowing  for 
maintenance  time,   is  about  80,000  acre-feet  per  year,  but  a  50,000  acre- 
foot  limit  (a  maximum  of  about  16  hours  of  pumping  on  a  few  peak  days)   is 
presumed  for  these  studies,  since  that  amount  is  enough  to  meet  needs   for 
even  the  highest  level   of  energy  development  foreseen  by  the  Study  Team. 
(3)  Storage  would  be  required  on  Clear  Creek   (Stage  Three)  when  the  demand  for 
Clear  Creek  water  exceeds  25,000  acre-feet  per  year. 

Effects  of  the  Project  on  Other  Proposed  Developments 

The  Northeast  Wyoming  Project,  as  proposed  herein,  would  have  significant 
effects  on  other  water  resource  developments   in  the  area  that  are  existing, 
under  contract,  or  proposed.     The  ramifications  of  these  changes   have  not 
been  fully  explored  with  the  parties   involved,  and  certainly  there  are  no 
commitments  with  respect  to  ultimate  use  of  the  system.     Negotiations  with 
the  many  groups  concerned  will  most  probably  result  in  some  changes   in  the 
plans,  but  the  general   concept  will   probably  hold  up  under  closer  scrutiny. 
The  factors  that  will   need  to  be  considered  before  the  plan  can  be  finalized 
include,  but  are  not  necessarily  limited  to,  the  following: 
(1)     An  arrangement  will   need  to  be  made  with  Texaco  for  use  of  available 
water  from  Lake  DeSmet.     As  a  practical  matter  water  that  cannot  be  used  by 
Texaco  will   automatically  be  available  at  the  Clear  Creek  site.     As  a  matter 
of  equity,  however,  the  DeSmet  control  will   be  advantageous  to  the  system  as 
long  as  any  surplus  water  is  available.     For  purposes  of  this  study,   it  has 
presumed  that  the  stored  water  could  be  purchased  for  $100  per  acre-foot. 
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(2)  ArrangeMents  will  need  to  be  made  with  the  ranchers  who  are  developing 
the  rights  and  then  with  Carter  and  Arco  to  trade  their  25,000  acre-feet  of 
storage  in  the  proposed  Middle  Fork  reservoir  for  an  equal  amount  of  water 
from  the  Northeast  Wyoming  Project  system.  This  trade  would  permit  use  of 
the  Middle  Fork  water  for  agriculture,  instream  flow  maintenance,  and 
possibly  municipal  supplies  for  towns  in  the  upper  Powder  Basin. 

(3)  Arrangements  would  need  to  be  made  with  Sunoco  to  exchange  their  rights 
on  Crazy  Woman  Creek  for  participation  in  the  Northeast  Wyoming  system. 

(4)  The  interest  and  needs  of  Gillette  and  other  municipalities  in  the  area 
would  need  to  be  determined,  and  the  optimum  use  of  water  for  municipal 
purposes  (and  return  flow  from  the  cities)  designed  into  the  system. 

(5)  The  implications  of  Article  X  of  the  Yellowstone  River  Compact  would 
need  to  be  considered  and  resolved.  For  purposes  of  this  study,  it  has  been 
presumed  that  whenever  a  project  located  physically  outside  of  the  Yellowstone 
drainage  basin  is  supplied  with  water  from  the  basin,  then  the  return  flow 
(i.e.  diversion  minus  consumptive  use)  from  that  project,  or  an  equivalent 

of  water  from  other  sources  outside  the  basin,  will  be  returned  to  the 
Yellowstone  -  i.e.,  the  net  effect  of  the  location  of  the  facilities  will 
not  affect  total  flows  of  the  Yellowstone  River.  It  is  also  presumed  that 
water  entrained  in  a  slurry  mix  has,  in  effect,  been  consumptively  used 
insofar  as  the  Yellowstone  Basin  and  the  Yellowstone  compact  are  concerned. 

(6)  Wyoming,  South  Dakota  and  the  Bureau  of  Reclamation  will  need  to  get 
together  to  see  if  there  are  any  mutual  advantages  to  using  some  of  the 
water  in  Keyhole  reservoir  as  a  partial  supply  for  the  system. 

It  appears,  from  the  limited  amount  of  study  permitted  under  this  Level  B 
analysis,  that  the  changes  discussed  above  could  be  made  without  jeopardizing 
anyones  ability  to  meet  their  identifiable  needs.  At  the  same  time,  additional 
benefits  could  be  generated  by  better  use  of  the  resources. 
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This  study  does  not  pretend  to  provide  final  answers  to  the  many  questions 
involved  in  the  suggested  developments.  The  Study  Team  believes,  however, 
that  the  possibilities  have  enough  merit  to  warrant  detailed  analysis,  and 
proposes  them  as  plan  items  in  the  hopes  that  steps  will  be  taken  promptly  - 
hopefully  under  State  leadership  with  local  and  Federal  participation  -  to 
move  into  Level  C  detailed  analyses  to  determine  whether  the  projects  in  fact 
have  advantages  that  they  seem  to  have« 

Time  is  of  the  essence.  There  is  no  firm  negotiating  value  in  these 
proposals  until  such  time  as  it  can  definitely  be  established  that  (a)  the 
facilities  are  worth  building,  and  (b)  they  will  be  built  on  a  schedule  that  will 
provide  water  when  and,  within  reasonable  limits,  where  it  is  needed. 
Chapter  X  of  this  report  includes  pertinent  recommendations. 

Costs  and  Benefits 

The  costs  and  benefits  for  the  Northeast  Wyoming  Water  Project  are  shown 
in  the  following  tabulations. 

Stage  One  -  Project  Costs  -  Madison  Well  field, 

Moorcroft-Rawhide  Pipeline,  and  Rawhide  Dam 

Madison  Wellfield 

Wells  (complete)  $7,310,000 

Collection  System  1,301,100 

Electric  System  148,000 

Moorcroft-Rawhide 
Pipel ine 

Pipe  10,675,000 

Pumping  plants  308,000 

$10,983,000 
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$  8,759,000 


(stage  One  -  Project  Costs,  continued) 
Rawhide  Dam  &  Reservoir 

Dam  3,184,000 

Land  and  Rights  30,000 

3,214,000 

Total    Field  Cost  22,956,000 

Other  costs  and  contingencies   (30%)  6,887.000 

Total   Project  Cost  29,843,000 

Interest  During  Construction   (6-3/8%,  2  years)  1,902,000 

Investment  cost  31,745,000 

Annual  Equivalent  Value  2,028,000 

Annual  Operation  and  Maintenance 

General  $     329,200 

Pumping  Energy  702 , 300 

Total  1,031,500 

Stage  Two  -  Project  Costs-Clear  Creek  Pipeline 

Initial  Construction 

Pumping  Plants  $  8,013,000 

Pipeline  22,975.000 

Total   Field  Costs  30,988,000 

Other  Costs   (30%  of  Field  Cost)  9,296.000 

Total   Project  Costs  40,284.000 

Interest  During  Construction   (6-3/8%.  2  years)  2.568,000 

Total   Investment  42,852,000 

Annual   Equivalent  Value  2,737.000 
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(Project  Costs,  continued) 
Stage  Three  -  Project  Costs  -  Lower  Clear  Creek  Dam 

Project  Cost  $76,220,000 

Interest  During  Construction 

(6-3/8%  for  4  years)  12,195,000 

Total    Investment  $88,415,000 

Annual   Equivalent  Value 

(6   3/8%,   40  years)  $  5,647,950 


Total  Annual  Costs 

Stage  One 

Investment  $2,028,000 

OM&R  1,035,000 


Stage  Two 

Investment  2,737,000 

OM&R  700,000 

Texaco  Storage  (5000  AF)          500,000 


3,063,000 


3,937,000 


Stage  Three 

Investment  5,548,000 

OM&R  1,866,000 

Texaco  Storage  (20,000  AF)       2,000,000 

9,514,000 
Total  Annual  Cost  $16,514,000 
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(Project  Costs,  continued) 
Total  Average  Annual  Beneficial  Effects: 

Stage  One 

Industrial  Water  Sales,     10,000  AF  @  $375                $  3,750,000 

Municipal  Water  Sales,         5,000  AF  @  $1253./  625,000 

Recreation,   including  fishing  100,000 

$  4,475,000 

Stage  Two 

Industrial  Water,   12,500  AF  (?  $375                              $  4,687,500 

Municipal  Water,       2,500  AF  @  $125  312.500 

$  5,000,000 

Stage  Three 

Industrial  Water,   34,720  AF  @  $375                              $  9,375,000- 

Municipal   Water,   2,500  AF  0  $125  312,000 

Agricultural   &  Other  water  10,000  AF  @  $50  500,000 

Recreation,  including  fishing  100,000 

$10,287,000 

Total  Average  Annual  Benefits  $19,762,000 


Cheyenne  River  Basin 

Cabin  Creek  Watershed 

Cabin  Creek  is  a  tributary  of  the  Belle  Fourche  River  in  Crook  County, 
Wyoming,  and  enters  the  river  about  ten  miles  downstream  from  the  existing 
Keyhole  Dam  and  about  eight  miles  upstream  from  Devils  Tower  National 
Monument.  About  5%  of  the  land  in  the  watershed  is  managed  by  the  U.  S. 
Bureau  of  Land  Management,  about  7%  is  owned  by  the  State  of  Wyoming  and 
the  remaining  is  in  private  ownership. 

Floodwater  damage  along  the  lower  portion  of  the  main  stem  of  Cabin 
Creek  and  that  within  the  Belle  Fourche  River  Valley  below  the  watershed  are 
major  watershed  problems.  Flooding  is  caused  by  high  intensity  rainfall 


a^/  Roughly  38  cents  per  1,000  gallons. 

bj     Some  needs  will  not  develop  until  after  the  year  2000  and 
benefits  have  been  discounted  accordingly. 


Figure  V-IS     Cabin  Creek  Watershed 
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that  damages  or  prevents  the  use  of  small   diversion  structures  that  provide 
needed  irrigation  water  to  haylands   in  this  ranching  area,   A  number  of  small 
floodwater  retarding  structures  on  the  tributaries  of  the  watershed  were 
investigated.     However,  this  solution  was  not  economically  feasible. 

A  multipurpose  dam  to  be  located  on  Cabin  Creek  above  the  confluence 
of  North  Draw  and  Cabin  Creek,   could  be   used  to  reduce  damage  to  roads, 
bridges,   crops,   agricultural    land,   and  other  agricultural   property,   further 
it  could  provide  storage  of  irrigation  water  to  benefit  about  330  acres  of 
irrigable   lands.     Reservoir  storage  capacity  would  include  700  acre-feet 
for  sediment,   1,000  acre-feet  for  irrigation  and  1,800  acre-feet  for  flood- 
water.     About  210  acres  would  be  covered  with  water  at  the  elevation  of  the 
irrigation  pool   and  about  350  acres  would  be  inundated  at  the  elevation  of 
the   floodwater  pool , 
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23J 
Mined  Area  Reclamation 

Prospects  for  successful  rehabilitation  of  mined  lands,  including  most 
importantly  reestablishment  of  vegetation,  depend  basically  on  the  conditions 
existing  at  each  site  prior  to  disturbance.  Climate,  as  indicated  by 
available  soil  moisture,  is  the  primary  factor  in  rehabilitation  of 
disturbed  land  surface.  It  is  principally  responsible  for  the  character 
of  land  before  disturbance,  and  it  will  be  responsible  for  what  can  be 
maintained  naturally  after  rehabilitation.  In  addition  to  moisture  relation- 
ships, other  important  factors  are  soil  characteristics,  species  composition, 
and  complexity  of  original  vegetation. 

Possibilities  for  success  rest  on  four  factors:  1)  the  amount  and 
distribution  of  natural  precipitation,  2)  topsoil  stability  and  productivity, 
3)  suitability  and  availability  of  seeds  and  plants  needed  for  revegetation, 
and  4)  the  potential  of  the  soil  for  absorbing  and  storing  subsurface 
moisture  needed  for  vegetative  growth. 

In  the  Yellowstone  Study  Area,  the  amount  and  seasonal  distribution  of 
precipitation  is  probably  the  most  critical  factor  in  successful  revegetation. 
Over  95  percent  of  the  surface  minable  lands  in  the  Yellowstone  River  Basin 
Study  Area  receive  between  12  and  16  inches  of  precipitation  annually,  but 
portions  of  Northeast  Wyoming  receive  as  little  as  eight  inches.  Precipitation 
is  heaviest  in  all  areas  during  the  April -September  period,  when  as  much  as 
75  percent  of  the  total  amount  occurs. 

Prevailing  westerly  winds  quickly  deplete  soil  moisture  during  the  summer 
and  result  in  drifting  snow  cover  during  the  winter.  Despite  the  shortcomings 
of  this  semi-arid  climate,  the  pattern  that  brings  most  of  the  moisture  during 
the  growing  season  produces  a  reasonably  favorable  outlook  for  potential 
revegetation  of  surface  mined  lands  except  possibly  for  the  relatively  small 
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area  in  southern  Campbell  County  that  receives  less  than  10  inches  of  pre- 
cipitation annually.  These  areas  probably  can  be  rehabilitated  only  with 
major  sustained  inputs  of  water,  fertilizer  and  management.  Natural  re- 
habilitation of  these  areas  would  probably  take  place  on  a  time  scale 
unacceptable  to  modern  society,  because  it  takes  centuries  for  natural 
succession  in  these  areas  to  reach  stable  conditions. 

Rating  System 

The  growing  need  to  evaluate  individual  sites  for  their  rehabilitation 
potential  led  to  a  system  of  numerical  comparability  ratings  for  the 
Northern  Great  Plains  developed  by  Mr.  Paul  E.  Packer  of  the  U.  S.  Forest 
Service  under  its  Surface  Environment  and  Mining  (SEAM)  program.  The 
Packer  system  of  classifying  lands  for  rehabilitation  potential  includes 
equal  consideration  of  the  elements  of  soil  (productivity  and  stability), 
vegetation  (suitability  and  availability),  and  precipitation  (amount  and 
seasonal  distribution).  These  elements  are  combined  to  produce  an  overall 
numerical  rating  ranging  from  a  theoretical  high  of  +9  to  a  possible  low 
of  -9  at  3-unit  intervals.  The  scale  is  interpretable  as  follows: 


+9 

very  good 

+6 

good 

+3 

fairly  good 

0 

fair 

-3 

fairly  poor 

-6 

poor 

-9 

very  poor 

The  overall  or  weighted  average  rehabilitation  potential  rating  for 
the  2,342,000  acres  of  surface-minable  land  in  the  Yellowstone  River  Basin 


study  Area  is  approximately  0  or  fair,  with  individual   Planning  Areas  varying 
around  the  average  as  shown  in  Table  V-14. 

Table  V-14     Rehabilitation  Potential   Ratings   for  Coal   Producing  Areas 
Yellowstone  Study  Area 

Acres  Rating 

North   Dakota  Tributaries                                    633,217  +3.81 

Tongue  and  Powder,  Montana                                534,007  +1.09 

Northeast  Wyoming                                                 422,144  -0.47 

Clarks  Fork  and  Bighorn,  Montana                      44,113  -1.96 

Lower  Yellowstone,  Montana                                708,229  -2.37 

Overall                                                         2,341,710  +0.441/ 


The  rating  for  Northeast  Wyoming  is  a  weighted  average  of  the  ratings  for 

the  coal-producing  counties   in  the  planning  area,  as  shown  in  the  following 

tabulation: 

Surface  Rehabilitation 

Minable Response 

County Acres Rating 

Campbell 285,568  -0.78 

Converse 44,698  -1.74 

Sheridan 37,248  +2.93 

Johnson   39,731  +0.57 

Weston 14,899  -0.67 

Total   Planning  Area 422,144  -0.47^/ 

a/  Weighted  average 


Legal  Framework  for  Rehabilitation 

Successful  rehabilitation  of  surface-mined  lands  rests  not  only  on  physical 
potential  of  the  land  but  upon  an  effective  framework  of  law  and  administrative 
policy.  Even  in  areas  of  highest  natural  rehabilitation  potential,  the 
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effort  can  be  successful   only  with  the  aid  of  valid  baseline  studies,  pre- 
planning of  projected  mining  and  rehabilitation,  execution  of  appropriate 
rehabilitation  work,  and  diligent  monitoring  and  enforcement  over  a  meaningful 
period. 

With  surface  mining  taking  place  on   lands  of  every  ownership — private. 
State  and  Federal--rehabilitation  success   requires  coordinated  effort  by 
agencies  and  individuals  at  all   levels. 

The  history  of  State  regulation  of  surface  mined  land  in  the  Yellowstone 
Study  Area  is   recent.     The  oldest  rehabilitation   law  dates   from  1967,   in 
Montana.     Wyoming  and  North  Dakota  also  have  applicable   laws,   first  enacted 
in   1969  and  1970  respectively.     As  an  example  of  progressive  State  response 
to  the  problem,  Wyoming's  Environmental   Quality  Act  of  1973  created  a  depart- 
ment of  the  same  name,  conveying  broad  powers  to  oversee  and  enforce  mined 
land  rehabilitation  within  the  State.     The  Act  is  comprehensive,  establishing 
rules   and  regulations,   providing  for  performance  bonding,   invoking  penalties 
for  non-compliance,  and  recognizing  the  rights  of  surface  owners  who  do  not 
control   the  underlying  minerals.     Terms  of  the  Act  require  rehabilitation 
of  surface-mined  land  to  equal  or  better  condition,   revegetation  of  disturbed 
lands,  topsoil  stockpiling  and  reuse,  and  prevention  of  erosion  and  water 
pollution.     The  State  of  Wyoming  will   rehabilitate  mined  lands   if  bonds  are 
forfeited. 

A  survey  of  State  rehabilitation  regulations,  published  in   1976  by  the 

U.   S.   Geological  Survey,—/  found  that,   in  relation  to  six  major  areas  of 

rehabilitation   (control   of  water  flow  and  quality,  conservation  and  replacement 

of  topsoil,  backfilling  and  grading,   reduction  of  highwalls   or  pitwalls, 

burying  or  neutralizing  toxic  wastes,  and  revegetation  for  beneficial   use) 

the  written  requirements  of  the  Wyoming  law  addressed  virtually  all   of  the 

major  areas.     The  State  law  is  considered  by  the  Secretary  of  the  Interior 

aj  "A  Guide  to  State  Programs  for  the  Reclamation  of  Surface  Mined  Areas." 
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to  be  at  least  as  comprehensive  and  effective  as  the  Federal  Statutes,  and 
has  agreed  to  use  of  the  State  criteria  in  enforcing  mined-area  rehabilitation 
regulations.  Some  of  the  salient  features  of  the  Wyoming  requirements  are: 
The  final  surface  configuration  in  reclaimed  areas  must  be  no  steeper 
than  the  "average  inclination  of  the  natural  slopes  in  the  immediate 
mine  area."  This  is  generally  interpreted  to  require  leveling  of  both 
overburden  and  highwalls  to  a  5:1  or  flatter  slope. 
•  Topsoil  and  subsoil  must  be  removed,  rigidly  segregated,  preserved,  and 
replaced.  Where  subsoil  is  needed  to  substitute  for  or  augment  topsoil 
and  approval  for  its  employment  has  been  obtained  from  the  Division  of 
Land  Quality,  it  too  must  be  handled  like  topsoil.  Revegetation  testing 
must  be  conducted  on  subsoils  before  they  can  be  certified  for  use. 
Temporary  revegetation  of  topsoil  stockpiles  is  mandated.  If  growth 
material  has  been  stockpiled  for  more  than  1  year,  new  soil  analyses 
must  be  carried  out  to  ascertain  its  continuing  suitability. 
Revegetation  in  Wyoming  must  develop  a  permanent,  self-renewing  cover 
consistent  with  the  surrounding  terrain  and  highest  prior  use.  Superior 
species  for  revegetation  may  be  substituted  for  native  species.  Species 
of  plants,  seeding  rates,  times,  and  techniques,  and  mulching  requirements 
must  be  approved  by  the  State.  For  grazing  lands,  vegetation  must  be 
of  a  density  comparable  to  that  of  lands  in  the  immediate  vicinity  and 
able  to  withstand  the  same  grazing  pressures  before  mining.  Lands  under- 
going revegetation  must  be  protected  from  destruction  by  livestock  and 
intrusion  by  noxious  weeds.  A  minimum  of  5  years  must  elapse  after 
completion  of  overburden  and  topsoil  replacement  before  success  in 
revegetation  can  be  declared,  even  though  irrigation  or  other  special  treat- 
ment may  be  discontinued  in  less  than  5  years. 

Rehabilitation  Cost  Analysis 

Data  on  the  current  cost  of  rehabilitation  were  gathered  for  this  report 
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from  the  files  of  the  State  agencies  charged  with  supervising  mined-land 
rehabilitation   in  Montana,  North   Dakota  and  Wyoming.      These  data  are  filed 
in  each  State  to  enable  the  appropriate  agency  to  establish  bonding  levels. 
They  reflect,   in  most  cases,   information  submitted  by  mining  companies   in 
1975  or  1976  to  carry  out  rehabilitation  in  accordance  with  the  most  recent 
State  legislation,   regulations,  and  policies   in  effect  at  the  time.     Every 
effort  has  been  made  to  arrange  and  present  these  data  in  a  complete  and 
comparable  form.     The  basic  categories  of  consideration  are  overburden 
replacement,  topsoil    replacement,  and  revegetation.      It  is  acknowledged  that 
important  differences   remain   in  the  available  data  for  individual  mines, 
principally  because  of  the  lack  of  industry  consensus  on  exactly  what 
constitutes  a  rehabilitation  cost.     Important  examples  of  this   include  the 
extent  to  which  equipment  depreciation  should  be  charged  to  rehabilitation 
activity  and  whether  topsoil   removal   is  a  coal   production  or  rehabilitation 
cost.     However,  because  results  have  been  presented  as   ranges  of  costs   it 
is  believed  that  critical  misrepresentations  have  been  avoided.     These 
rehabilitation  cost  ranges  are  as   follows: 

Cost  per  acre  Cost  per   ton 

of  mined   land 
State  low  high  low  high 

Montana $2,900     $4,900  $0.03        $0.12 

North   Dakota 1,500        3,300  0.06  0.16 

Wyoming 1,700        7,000  COl  0.08 

Two  recent  analyses,  based  on  different  methodologies,  have  arrived 
at  higher-per-ton  costs  for  rehabilitation.     U.   S.   Bureau  of  Mines   investi- 
gators  in  1974-75  visited  several  western  mines,   including  two  in  the 
Yellowstone  River  Basin  Study  Area,  and  collected  onsite  data.     Using 
approved  Bureau  of  Mines  cost  estimating  procedures,   rehabilitation  cost 
figures   of  $0.15-0.34  per  ton  were  derived  for  the  two  Study  Area  mines. 
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As  part  of  its  contract  work  for  the  Yellowstone  Basin  and  Adjacent 
Coal  Area  Level  B  Study,  Harza  Engineering  Company  made  an  analysis  of 
future  mining  and  rehabilitation  costs  in  the  Study  Area.  Information  was 
assembled  during  visits  in  1976  to  five  Study  Area  mines.  Based  on  these 
data  and  various  assumptions  concerning  the  size  and  nature  of  new  mines  and 
future  price  levels,  a  wide  range  of  $0.15-0.75  per  ton  in  future  rehabilitation 
costs  was  deduced.  Most  of  the  Harza  Engineering  Company  figures,  however, 
were  in  the  $0.35-0.50  range.  Major  differences  between  the  data  presented 
by  these  two  studies  and  those  obtained  from  State  offices  probably  result 
from  different  perspectives  on,  and  methods  of  estimating,  rehabilitation 
equipment  depreciation  costs. 

The  economics  of  surface  coal  production  favor  rehabilitation  as  well  as 
mining  in  the  Yellowstone  River  Basin  Study  Area.  This  becomes  particularly 
evident  when  the  above-shown  rehabilitation  costs  per  ton  of  coal  are 
compared  with  the  average  1975  value  per  ton,  f.o.b.  at  the  mine,  of  surface- 
mined  coal  in  the  three  States:  $5.06  in  Montana,  $3.17  in  North  Dakota, 
and  $6.61  in  Wyoming.  The  relatively  favorable  production  and  rehabilitation 
costs  occur  principally  because  overburden  movement  costs,  which  usually 
account  for  the  bulk  of  the  cost  of  producing  coal  and  rehabilitating  land, 
are  comparatively  inexpensive  in  the  Study  Area.  These  costs  are  highly 
dependent  on  stripping  ratios;  that  is,  the  thickness  of  overburden 
(including  interburden)  compared  to  the  thickness  of  the  underlying  seam 
or  seams. 

Stripping  ratios  are  low,  (from  less  than  1:1  to  3:1)  in  the  Northeast 
Wyoming  Planning  Area  where  seams  range  from  40  to  100+  feet  thick.  These 
low  ratios  keep  overburden  movement  and  production  and  rehabilitation  costs 
per  ton  to  relatively  low  levels. 
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As  total  overburden  movement  comprises  the  major  portion  of  production 
cost,  overburden  replacement  usually  accounts  for  the  largest  part  of  re- 
habilitation costs.  On  one  end  of  the  scale,  replacement  may  involve  complete 
return  of  spoil  material  to  pit  areas  with  a  goal  of  producing  a  virtually 
level  surface.  At  the  other  end,  spoil  return  may  entail  only  a  moderate 
reduction  in  the  height  and  slope  of  the  spoils.  Where  spoils  are  reduced 
rather  than  completely  returned  or  insufficient  material  is  available  to 
fill  pit  areas,  remaining  highwalls  are  reduced  to  a  prescribed  angle  or 
slope.  On  a  unit  basis,  highwall  reduction  is  the  most  expensive  aspect  of 
rehabi litation. 

The  handling  of  topsoil  or  other  material  being  used  to  promote  plant 
growth  is  also  significant  item  of  rehabilitation.  In  its  broadest  sense, 
topsoil  handling  includes  removal,  protection  while  stockpiled,  and  replace- 
ment. Most  frequently,  however,  topsoil  removal  is  considered  as  part  of 
total  overburden  removal  and  not  part  of  rehabilitation.  Topsoil  storage  and 
replacement  costs  range  from  less  than  10  percent  to  60  percent  of  total 
rehabilitation  cost  in  Wyoming. 

Revegetation  includes  seedbed  preparation  such  as  discing,  seeding, 
fertilizing,  mulching,  the  addition  of  soil  amendments,  control  of  water 
on  slopes,  sediment  retention,  etc.  Where  necessary,  it  may  include  also 
irrigation  and  fencing.  In  Wyoming  revegetation  costs  range  from  6  to  23 
percent,  and  generally  constitute  less  -  in  most  cases,  considerably  less  - 
then  15  percent  of  total  rehabilitation. 

Because  irrigation  is  not  currently  employed  to  any  extent  in  reestablishing 
vegetation  on  mined  land  in  the  Yellowstone  River  Basin  Study  Area,  information 
on  its  potential  cost  is  limited.  In  view  of  the  relatively  small  amounts 
of  water  required  for  revegetation,  it  seems  likely  that  these  needs  could 
be  satisfied  in  most  instances  at  minimal  cost  from  ground  water  flowing 
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into  pit  areas  or  wells  drilled  within  the  permit  areas  of  mines. 

If  reclamation  water  was  considered  to  have  the  same  cost  as  cooling  water 
($325  per  acre-foot  delivered  to  the  site)   and  assuming  9  inches  of  water 
would  be  needed  in  a  drought  year,  the  water  cost  for  that  year  would  be 
$244  per  acre. 

If  sprinkler  irrigation  should  be  considered  necessary,  self-propelled 
systems  serving  areas  up  to  160  acres  are  available.     At  the  price  of 
$40,000  for  a  160-acre  unit,  the  average  installation  cost  per  acre  would 
be  $250. 

Other  Projects  Considered 

A  number  of  considered  projects  were  eliminated  before  evaluations  were 
completed.     Some  were  abandoned  as  not  feasible;  some  became  part  of  larger 
developments  and  still  others  were  found  to  have  water  supply  or  other  problems 
that  made  them  impractical.     Some  simply  were  not  needed.     Information  on 
some  of  the  reservoirs   is  shown  in  Chapter  11. 

The  proposed  Skull   Creek  project  had  two  alternatives  that  were  con- 
sidered.    The  first  was  a  single-purpose  irrigation  water  storage  reservoir, 
with  a  total   capacity  of  3,000  acre-feet.     It  would  supply  supplemental 
irrigation  water  to  960  acres.     This  supply,  with  no  appreciable  recreational 
values,  produced  $39,300  in  benefits  at  an  average  annual   cost  of  $39,500. 
A  second  alternative  considered  a  multipurpose  reservoir  that  would  provide 
a  supplemental   irrigation  water  supply  to  960  acres,  and  a  recreation  pool 
of  150  acres.     This  alternative  has  an  annual   cost  of  $39,500  and  benefits 
of  $54,000.     Both  of  these  alternatives  were  rejected  when  more  detailed 
investigations  determined  that  the  soils  in  the  area  were  not  suitable  for 
irrigation. 
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The  Arch  Creek  project  would  be  located  on  a  tributary  of  the  Belle 
Fourche  River  which  drains  part  of  Crook  and  Weston  counties.     Flood  damage 
and  a  high  amount  of  sediment  damage  occurs  within  the  Belle  Fource  River 
below  the  watershed.     Arch  Creek  has  a  high  sediment  yield,  and  irrigation  is 
interrupted  when  silt  laden  floodwater  from  tributaries  below  the  Keyhole 
Reservoir  enter  the  Belle  Fourche  River.     A  reservoir  is  needed  on  Arch  Creek 
that  would  serve  largely  as  a  sediment  trap,  and  also  a  source  of  irrigation 
water.     An  economically  feasible  structural  solution  to  the  problems  has  not 
been  identified. 

The  Prairie  Dog  project  was  a  proposal   to  irrigate  about  1,500  acres  of 
presently  non-irrigated  cropland  near  the  confluence  of  Dutch  Creek  and 
Prairie  Dog  Creek  in  Sheridan  County,  Wyoming.     The  new  structural  works  for 
the  irrigation  system  include  two  storage  dams  to  regulate  about  5,000  acre- 
feet  of  water  on  small   tributaries  near  Prairie  Dog  Creek  together  with  a 
reservoir  supply  canal   and  distribution  canals  about  18  miles   long.     Because 
the  estimated  high  cost  of  development  and  the  lack  of  a  viable  water  right 
potential,  the  project  analysis  was  not  completed.     Project  benefits  were 
not  estimated. 

There  is  some  potential   for  a  project  to  control   the  gully  erosion 
problems  that  exist  at  the  point  of  diversion  of  irrigation  water  from  Piney 
Creek  into  the  Prairie  Dog  Drainage  area.     However,  a  project  evaluation 
was  not  completed  for  this  study.     A  detailed  study  will  be  required  when 
local  sponsors  are  ready  to  proceed  with  needed  structural  measures. 

The  Crazy  Woman  Unit  has  been  proposed  for  development  by  the  Bureau  of 
Reclamation,  but  other  existing  and  proposed  developments  usurp  the  available 
water  supply  so  the  Unit  is  not  currently  being  considered.     A  semidetailed 
land  classification  found  10,120  acres  of  irrigated  land;  4,680  acres  of  new 
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land  under  existing  ditches;  and  25,340  acres  of  other  arable  land  in  the 
Unit  area.  The  analyzed  uni.t  consists  of  1,650  acres  of  new  land;  and 
3,600  acres  of  irrigated  land  requiring  new  facilities.  The  3,650  acres 
would  be  served  by  Hepp  Pumping  Plant  and  Canal  on  Crazy  Woman  Creek  and 
by  Dick  Ditch  from  Middle  Fork,  Crazy  Woman  Creek.  A  water  supply  would 
be  provided  by  construction  of  Prospector  Reservoir  on  Bull  Creek,  supple- 
mented by  a  diversion  from  the  existing  Dull  Knife  Reservoir,  which  is 
located  on  the  North  Fork. 

North  Fork  Crazy  Woman  Creek  was  identified  as  a  potential  project 
for  irrigation  water  development  and  system  improvement.  However,  recent 
construction  of  reservoirs  by  private  interests  within  the  North  Fork 
area  has  provided  storage  for  much  of  the  irrigated  area  needing  supplemental 
water.  No  additional  project  development  for  supplemental  water  supply  is 
probable.  Neither  is  a  watershed  project  for  rehabilitation  of  the  many  canal 
systems. 

Irrigated  land  in  the  area  of  Goose  Creek  in  Sheridan  County  has  a  late 
season  water  shortage.  A  number  of  proposals  for  structural  works  that 
would  supply  the  water  needs  have  been  considered.  To  date  none  of  the 
proposals  has  been  accepted  by  those  involved.  Earlier  plans  may  have  been 

economically  feasible,  but  they  did  involve  high  costs  and  problems  of  land 
rights.  None  of  the  proposals  appear  to  be  attractive  enough  to  warrant 
study. 

Inyan  Kara  Creek,  in  Crook  and  Weston  Counties,  is  a  tributary  of  the 
Belle  Fourche  River.  A  number  of  reservoirs  would  be  required  to  provide 
supplemental  water  to  irrigated  land  and  flood  control  benefits  to  parts 
of  the  system.  Under  terms  of  the  Belle  Fourche  River  compact  the  size  of 
each  reservoir  is  limited.  No  favorable  project  for  development  of  the 
water  resources  on  a  watershed  basis  has  been  identified.  There  may  be  a 
potential  for  developing  supplemental  water  supplies  for  individual 
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operators  or  for  very  small   groups   in  the  watershed.     One  such  development, 
the  Spring  Branch  Reservoir  which  serves  a  total  of  200  acres  of  irrigated 
lands   in  two  ownerships,   is  now  being  installed  as  a  R  C  &  D  measure. 
Future  system  improvement  is  expected  to  be  carried  out  in  similar  small 
works. 

The  drainage  area  of  the  Little  Bighorn  River  within  Wyoming  has  been 
proposed  as  a  source  of  water  for  a  storage  project  that  would  include 
water  supplies   for  irrigation   in  Sheridan  County,  Wyoming.      Irrigable  lands 
that  might  be  developed  for  irrigation  have  not  been  identified,  so  the 
agricultural   function  of  the  project  is  doubtful. 

Redwater  Creek,   in  eastern  Crook  County,  has  been  named  as  an  area 
needing  water  for  irrigation.      It  appears  that  no  one  has  been  able  to 
identify  a  project  worth  evaluating.    There  may  be  some  interest  in  improved 
groundwater  supply  and  in  new  irrigation,  particularly  with  sprinkler  systems, 
There  have  been  some  individual  sprinkler  installations   in  recent  years. 
Development  may  continue  as   individual   or  very  small   group  systems. 

Clear  Creek,   Rock  Creek,  and  Piney  Creek  are  potential   projects   for 
irrigation  canal    rehabilitation.     However,  with  the  recent  construction 
work  on  Piney  Creek,   Clear  Creek  and  Lake  DeSmet,  and  the  uncertainty  of  the 
effects  of  industrial   development,   it  is   unlikely  that  the  area  is   ready  to 
approach  such   irrigation  canal   improvement  on  a  project  basis.     However, 
maintenance  and  replacement  in  the  systems   is  expected  to  continue  on  a 
piecemeal   basis. 

A  potential   reservoir  on  Beaver  Creek,  near  Newcastle,  could  provide  a 
15,000  acre-foot  per  year  water  supply  from  a  55,000  acre-foot  reservoir. 
However,  the  project  does   not  appear  to  be  feasible  under  present  conditions. 
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A  series  of  potentials  for  using  available  water  in  the  Tongue  River 
Basin  were  studied  under  the  Wyoming  Water  Planning  Program. 

1.  A  dam  at  the  Lower  State  Line  site  on  the  Tongue  River  would  provide 
water  supplies  for  both  Wyoming  and  Montana.     An  870,000  acre-foot 
reservoir  appears  to  be  the  optimum  size. 

2.  The  Upper  State  Line  Dam  on  the  Tongue  River  would  develop  Wyoming';s 
water  supply  only.     After  deducting  evaporation  losses  from  a  pro- 
posed reservoir  with  a  capacity  of  343,000  acre-feet,  an  86,000 
acre-foot  per  year  water  supply  could  be  provided. 

3.  Rockwood  Dam  in  Tongue  River  Canyon  would  provide  regulation  of  the 
Tongue  River  for  an  M  &  I  and  irrigation  water  supply.     The  proposed 
capacity  of  the  reservoir  is   120,000  acre-feet.     The  Dam  would 
conflict  with  designation  of  the  Upper  Tongue  River  as  a  scenic 
river. 

On  the  Powder  River  side,  alternatives  to  develop  the  compact  water  supply 

Include: 

1.  Construction  of  the  NIoorhead  Dam  in  Montana.     The  1,150,000 
acre-foot  reservoir  would  back  water  into  Wyoming.      If  a  pipeline 
to  the  Gillette  area  coal   fields  were  also  constructed,  Moorhead 
could  provide  a  cooperative  development  for  Wyoming  and  Montana. 
An  annual  water  supply  of  52,000  acre-feet  could  be  provided  for 
each  State.     The  alternative  Arvada  site,   located  upstream  from 
Clear  Creek  on  the  Powder  River,  would  yield  less  water  for 
Montana.     Powder  River  sediment  would  have  to  be  accommodated  at 
either  reservoir. 

2.  Four  alternatives  of  developing  Wyoming's   compact  water  only 
include:     (a)  Arvada  reservoir,   1,309,000  acre-foot  capacity, 
water  supply  35,000  acre-feet  per  year;   (b)   Pumpkin  Reservoir, 
upstream  from  Crazy  Woman  Creek  on  the  Powder  River  1,000,000 
acre-foot  capacity,  water  supply  36,000  acre-feet  per  year; 
(c)   Clear  Creek  Reservoir  plus  a  diversion  of  water  from  the 
Powder  River;  Clear  Creek  Reservoir  with  a  472,000  acre-foot 
capacity,  yields  53,000  acre-feet  per  year;   (d)  A  reservoir 

on  Crazy  Woman  Creek  near  its  confluence  with  Powder  River;  at 
capacity  of  450,000  acre-feet,  a  50,400  acre-foot  per  year 
water  supply  could  be  developed. 

3.  Fence  Creek  site   (106,730  acre-feet)  was   investigated  by  Utah 
International   as  a  potential  water  source  for  coal   development 
in  Montana.     No  action  has  been  taken,  so  far  as   known,  beyond 
the  investigation  stage. 
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Piney  Unit  consists  of  20,460  acres  of  irrigated  land,  12,270  acres  of 
irrigable  land  under  existing  canals,  and  2,020  acres  of  new  land  along 
several  streams.  Included  are  11,150  acres  irrigated  with  Piney  Creek 
water  along  Prairie  Dog  Creek  in  the  Tongue  River  drainage.  The  irrigable 
lands  are  of  relatively  poor  quality. 

Willow  Park  Reservoir,  now  constructed  and  used  for  other  purposes, 
was  a  key  element  in  the  plan.  Besides  this  problem,  and  since  completion 
of  initial  Piney  Unit  plan,  Reynolds  Mining  Corporation  has  filed  on  all 
unused  water  in  Piney  and  Clear  Creek  Basins.  Texaco  acquired  these  rights 
and  has  proceeded  with  construction  to  utilize  them. 

Ucross  Unit 

The  Ucross  Unit  includes  land  along  Piney  Creek  below  Lake  DeSmet  Dam 
and  on  Clear  Creek  below  its  confluence  with  Piney  Creek.  The  service  area 
in  the  unit  currently  totals  7,480  acres.  Irrigable  lands  under  existing 
facilities  total  1,450  acres  and  there  are  1,970  acres  available  for  new 
irrigation  under  private  development,  together  with  1,330  acres  for  new 
irrigation. 

French  Creek  Unit  includes  3,430  acres  of  land  located  along  French 
Creek  near  Buffalo,  Wyoming,  to  be  served  through  the  existing  ditch  system 
from  the  proposed  Horton  Reservoir.  The  unit  acreage  of  3,430  acres  includes 
2,650  acres  of  presently  irrigated  land  and  780  acres  of  new  land. 

As  proposed,  Horton  Reservoir  would  be  an  earthfill  structure  123  feet 
high  and  560  feet  long,  containing  512,000  cubic  yards,  and  impounding 
5,100  acre-feet.  The  concrete  weir  spillway  would  be  a  40-foot  cut  through 
a  saddle  adjacent  to  the  left  abutment. 

The  Moore  Reservoir  Site  was  considered  to  serve  either  the  Ucross  Unit 
or  partially  serve  the  Buffalo  Unit.  It  was  considered  as  a  partial  alternative 
to  the  alternative  to  the  Camp  Comfort  Reservoir  site,  and  originally  as  an 
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alternative  to  the  enlargement  of  Lake  De  Smet. 

The  Moore  Reservoir  site  was  rejected  as  an  alternative  to  the  Camp 
Comfort  Reservoir  site  because  it  is  located  below  lands  in  the  upper  portion 
of  the  Clear  Creek  Basin  and  would  not  permit  full  development  of  the  Buffalo 
Unit.  It  was  rejected  as  an  alternative  to  Lake  DeSmet  because  of  cost. 

Little  Sourdough  Reservoir  Site  was  considered  as  an  alternative  to  Camp 
Comfort  Reservoir  site,  but  was  rejected  because  of  inadequate  capacity  and 
water  supply.  Storage  capacity  sufficient  to  supply  the  upper  portion  of 
the  Buffalo  Unit  could  be  developed,  and  if  developed  with  the  Moore  Reservoir 
site,  probably  would  permit  full  development  of  the  Buffalo  Unit. 

Triangle  Park  Reservoir  Site  was  selected  on  the  basis  of  early  reconnan- 
issance  investigations  to  serve  the  French  Creek  Unit.  It  was  rejected  in 
favor  of  the  Norton  Reservoir  site  because  of  adverse  geologic  conditions 
causing  seepage. 

Bull  Creek  Site  was  selected  in  the  course  of  early  investigations  to 
serve  the  Buffalo  Unit.  Later  it  was  rejected  for  the  Camp  Comfort  site 
on  the  basis  of  comparative  costs. 

Kearney  Reservoir  Enlargement  was  considered  as  an  alternative  to  the 
Willow  Park  Reservoir  site.  Rejection  was  based  on  severe  seepage  through 
a  boulder-filled  saddle  near  the  right  abutment. 

Cloud  Peak  Reservoir  Enlargement  was  considered  as  an  alternative  to  the 
Willow  Park  Reservoir  site.  It  was  rejected  because  of  limited  capacity 
without  extensive  dike  work,  relatively  limited  water  supply,  inaccessibility, 
and  location  within  Cloud  Peak  Primitive  Area. 

A  series  of  17  combinations  of  water  supply  and  water  storage  possibilities 
in  the  Tongue  and  Little  Bighorn  basins  were  analyzed  under  the  Wyoming  Water 
Development  program  to  identify  the  optimum  solution  for  the  areas  water 
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needs.     From  these  and  other  data,   the  Study  Team  selected  the  South  Fork 
Prairie  Dog  system  as  being  best  suited  to  meet  anticipated  needs  as  the 
Team  foresaw  them.     This  combination  and  the  others  analyzed  are  evaluated 
in  the  following  table. 


Table  V-IS     Alternative  Storage  Systems  for  Tongue  River    i£/ 


Wyoming  Compact  Water 


33%  Fish-Flow  Ot  Fish-Flo 


Project 


Total 
(0)    Storage 
Capital     Annual        (1000 
Cost         Cost  Acre- 

($1000)     ($1000)       Feet) 


0%  Fish-Flow  2i%  Fish-Fli 

Firm  Annual  Firm  Annual  Firm  Annual  Firm 
Yield  Cost  Yield  Cost  Yield  Cost  Yield 
(1000  Per  (1000  Per  (1000  Per  (1000 
Acre-  Acre-  Acre-  Acre-  Acre-  Acre-  Acre- 
Feet)          Foot  Feet)           Foot        Feet)           Foot         Feel) 


Wyoming  Plus  Montana  Cooperation 


25%  Fish-Flow         33tFith-Flaw 


Annual  Firm 
Cost  Yield 
Per  (1000 
Acre-  Acre- 
Fool      Feet) 


Annual  Firm 
Cost  Yield 
Per  (1000 
Acre-  Acre- 
Foot  Feet) 


Co>t 

Per 

Acr«- 

fott 


North  Fork  Dam  E  Reservoir  »2"t.850  »1.255  HO   2  21    6 

South  Fork   Dam   t  Reservoir  20,789  l.OSO  27.3  20.5' 

Rockwood   Ddm   t  Reservoir  50.710  2.563  125  0  68.5 
Upper  Slateline  Dam  E 


Res 


Pr.iirie  Dog  Dam. 
Reservoir   E  Pump  Statif 


16.61*5   2,357   201  0    85. 


=  (2) 


20.923   1.057   39  0    30  8 


(2) 


,(3) 


Sheridan  Canal         System 

w/Dam  E  Reservoir  at  Shutts 

Flats  5.370 


Little  Bighorn  Import 

A  Diversion  Pipeline 
Parkman.  Parkman 
Dam   £   Reservoir 


271        11    1 
86.200       1.355        70.1 


53,577        2.707        12.5  31.0' 


"A"  Above  Plus  Pump 

Station  and   Pipeline 

To   Tongue   River  70.116        3.511        12    5  55.7 


Doalty  Gulch   Dam.    Re 
C  Supply  Canal 


Fulkr   Rcservoii 


11        27.8  22.2' 


30.656        1.519        22   8  17.2' 


$58 


15  6    $80 

13.8 

205<"   51 

20.5' 

68  5     37 

65.5 

$91 


(6) 

(5) 
(1) 
93.0  28 


77  56  2 


8.6 

18.6 


31.0'    '      80 


61  39.1 


18   0  15 


(6) 

(5) 

83.0 

109.0 


(I) 
56.2' 


(6) 

(5) 

31  79  0 

22  93.0 


(1) 
77  19   1 


20.5' 
68    5 


20.5' 
65   5 


(1) 
83   0 


(1) 
33  79.0 


Prairie  Dog   Dam   E  Reser 
Plus  South  Fork   Dam   E 
R.-sorvoir    CO) 

Prairic  Dog  Dam  £  Reser 
Plus  Upper  Slateline  Dam 
(  Reservoir 


11.712        2.107        66   3  15   5 


67.568        3.111      213.0  76    1 ' 


Rockwood  Dam   E   Reservoir 
Plus   tipper   Stalcline   Dam 
I  Rc-servoir 

Stage    1    Rockwood   Only  17.710        2.112  57.0        12.7' 

Stage   2   Both  (9) 

Pump  Storage   Proiect  91.385       1,768        261.0        719* 


25  116   0 


65 

(1) 

(1) 

(1) 

61 

(8) 
181  0 

26 

(8) 
116.5 

11 

101.5"' 

«7 

(0)  AnnuJi   cost   biased  on   1  percent   interest  and   10  year   payoff  erf  =    .05052 
(II  Limited   by  physical    size  of  reservoir    (firm   yield   =  active  storage). 

(2)  Montan.!  Compact  allocation    (bypass  requirement)    is   larger  than  fish-flow. 

(3)  Cost  calculated  on  yield  of  15,700  a  f  .    8.600  a.f     from  storage  in  reservoir,    plus  7.100  a.f.   direct  flow  from  Tongue  Rive 
more  than   7  out  of   10  years, 

(1)  Diversion  dam  pipeline  to   Tongue  River.    Parkman   Dam   t  Reservoir,    supply   canal    to   Beatly   Gulch  Dam   t  Reservoir. 
IS)  Minimal    value  to  Montana. 

(6)  Negligible  effect  on  yield 

17)  Cost  calculated  on  yield  of   27.600  a.f..    20,500  a   f     from   reservoir   and   7,100  a.f.    direct   flow  from  Tongue  River.      Irrigatit 

demand  obtained   more   than   7  out  of    10  years 

(5)  Does  not  include  22.000  a.f.    used  for  pump  storage  project. 

(91  Does   not   include  cost  of  pump  storage   reservoir   and  generation   plan. 

CO)  South   Fork    senior  priority. 


Yield  obtained 
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The  Buffalo  Flood  Control  project  would  involve  construction  of  a  diversion 
dam  about  a  mile  above  the  town  of  Buffalo,  and  a  0.4  mile  overflow  canal 
to  connect  the  dam  to  an  existing  drainage  system.  The  project  was  authorized 
in  1950  but  is  infeasible  under  current  conditions. 

The  Dayton  Flood  Control  project  would  involve  construction  of  a  levee 
along  the  right  bank  of  Tongue  River,  tie-back  levees  along  the  Little  Tongue 
and  some  channel  improvements  -  all  in  the  vicintiy  of  Dayton.  This  project 
was  authorized  in  1950,  but  was  recommended  for  deauthorization  in  1974 
because  it  then  appeared  to  be  infeasible  (  and  still  does). 

Potential  Groundwater  Development 

Large-scale  irrigation  probably  will  not  be  developed  from  groundwater 
supplies  in  the  Yellowstone  drainage  basin  due  to  inadequate  well  yields 
from  shallow  aquifers,  inadequate  water  quality,  and  high  cost  of  treatment 
if  deeper  wells  are  used.  Many  aquifers  of  the  area  produce  water  that  is 
too  mineralized  for  irrigation  and  normal  M  &  I  use.  However,  due  to  advances 
being  made  in  desalting  technology,  water  from  these  sources  may  become 
usable  in  future  years.  Irrigation  from  groundwater  will  undoubtedly  increase 
in  the  "adjacent  coal  area"  portion  of  the  basin,  but  no  large-scale  public  or 
multiple-owner  private  developments  are  foreseen. 

Some  water  from  wells  less  than  1000  feet  deep  may  be  used  for  industrial 
purposes,  where  the  needs  are  relatively  small.  Any  large  industrial  uses 
of  groundwater  will  probably  involve  deep  wells  drilled  into  the  older  rock 
formations,  as  suggested  elsewhere  in  this  report. 

Potential  Transbasin  Diversions 
The  projected  water  needs  of  Northeast  Wyoming  do  not  exceed  the  area's 
water  resources.  In  case  the  projections  are  wrong  and  the  needs  are  higher 


V-104 


than  expected,   one  source  of  additional  water  is   a  transbasin   diversion  of 
part  of  Wyoming's   Compact  allocation  of  the  Bighorn  and  Clarks   Fork   Rivers. 
Wyoming  is  allocated  an  estimated  1.8  million  acre-feet  of  unused  and  unapprop- 
riated water  per  year  from  the  Bighorn   River  and  429,000  acre-feet  per  year 
from  the  Clarks   Fork  of  the  Yellowstone  River. 

The  U.   S.   Bureau  of  Reclamation  has  conducted  reconnaissance  investigations 
of  ways  to  supply  water  from  the  Bighorn  River,  or  the  Yellowstone  River, 
to  the  coal   fields  of  Southeastern  Montana-Northeastern  Wyoming.     Reservoir 
regulation   for  the  water  supply  could  be  provided  by  the  existing  Boysen  and 
Yellowtail   Dams  and  Reservoirs  on  the  Bighorn  River.     Under  this  concept  the 
Bureau  has  entered  into  option  agreements  to  supply  water  from  these  reservoirs 
to  several   industrial    companies,  as  shown  in  Table  V-16.     These  options  will 
expire  before   1980  and  the  Department  of  the  Interior  has  announced  that 
they  will  not  be  renewed  unless  specific  plans   for  use  of  the  water  are  being 
implemented  before  the  option  expires. 

The  Bureau's  earlier  investigations   included  three  alternative  pipeline 
routes  to  the  Gillette  area  coal   fields: 

1.  Miles  City-Gillette.     Water  diverted  from  the  Yellowstone  River  at 
Miles  City,  Montana  would  be  piped  173  miles  to  Gillette.     Besides  delivering 
water  in  Montana,   382,000  acre-feet  per  year  would  be  delivered  to  Gillette. 

2.  Hardin-Gillette.     Water  would  be  diverted  from  the  Bighorn  River, 
downstream  from  Yellowtail   Dam,  near  Hardin,  Montana.     The  180-mile  pipeline 
would  follow  the  Little  Bighorn  River  into  Wyoming  across  the  Tongue  and 
Powder  Rivers  to  Gillette  and  would  deliver  416,000  acre-feet  per  year  along 
the  route   in  Wyoming. 

3.  Boysen-Gillette.     The  Bureau  studied  an  annual   diversion  of  135,000 
acre- feet   from  Boysen   Reservoir  on   the  Bighorn   River  in  Wyoming,   182  miles 

to  Gillette. 
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Table  V-ie  Industrial  Water  Option  Contracts 
(Bighorn  and  Boysen  Reservoirs) 


Missouri 

Basin  Project 

(June 

30,  1974) 

Acre 

Feet 

Contractor 

Contract  date 

Total 

Wyoming 

Montana 

Bighorn  Reservoir 

Kerr-McGee  Corp. 

11/9/67 

50,000 

50,000 

Shell  Oil  Co- 

11/22/67 

28,000 

28,000 

Exxon  Corp. 

12/14/67 

50,000 

50,000 

Peabody  Coal  Co. 

5/25/68 

40,000 

40,000 

Texaco,  Inc. 

6/19/69 

50,000 

50,000 

John  S.  Wold 

6/20/69 

50,000 

50,000 

Gulf  Oil  Corp. 

1/20/70 

25,000 

25,000 

Gulf  Oil  Corp. 

3/2/70 

50,000 

50,000a/ 

Peabody  Coal  Co. 

5/22/70 

40,000 

40,000a/ 

Colo.  In.  Gas  Co. 

9/4/70 

30,000 

30,000 

Ayrshire  Coal  Co. 

1/20/71 

30,000 

30,000 

Panhandle  Eastern  F 

'ipeline 

Company 

l/n/71 

30,000 

30,000 

Shell  Oil  Co. 

2/10/71 

20,000 

20,0001/ 

Norsworthy  &  Reger, 

Inc.   4/21/71 

50,000 

50,000 

Phillips  Petroleum 

Co.     5/7/71 
Unit 

50,000 
593,000 

50,000 
365,000 

Subtotal -Yellowtail 

228,000 

Remaining  Available 

for  Sale 
■  Sale 

47,000 
640,000 

47,000 
412,000 

0 

Total  Authorized  for 

228,000 

Boysen  Reservoir 

Sun  Oil  Company 

8/15/69 

35,000 

35,000 

Mobil  Oil  Corp. 

k/ 

50,000 

50,000 

Subtotal -Boysen  Unit 

85,000 

85,000 

Remaining  Available 

for  Sale 

50,000 

50,000 

Total  Authorized  for 

•  Sale 

135,000 

135,000 

a/  Kerr-McGee,  Exxon,  and  Shell  contracts  do  not  specify  state  for  intended  use- 
Based  upon  coal  resource  explorations,  it  is  expected  that  water  will  be  used 
as  shown. 

b/  Original  contractor,  International  Geomarine  Corporation,  transferred  to  Its 
-   subsidiary,  Coal  Conversion  Corporation,  7/13/70;  then  transferred  to  John  S. 
Wold,  Casper,  Wyoming,  8/25/71. 
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Besides   these  alternative  routes,  the  Wyoming  Water  Planning  Program 
considered  an   annual   diversion  of  175,000  acre-feet  from  the  Nowood  River, 
a  Bighorn   River  tributary,   to  be  conveyed  117  miles   by  pipeline  and  tunnel 
to  Gillette.     In  analyzing  alternatives,   the  Water  Planning  Program  considered 
a  diversion  of  175,000  acre-feet  per  year  for  the  three  Bureau  pipelines. 

Another  source  of  water  for  importation   is  the  Green  River.     After  account- 
ing for  present  uses  and  projected  water  needs   in  Wyoming's  Green  River  Basin, 
it  is  estimated  that  between  93,000  and  272,000  acre-feet  of  water  per  year 
could  be  utilized  for  export  from  the  Green  River  Basin  in  Wyoming.     A 
diversion  of  175,000  acre-feet  per  year  was   used  in  the  Wyoming  Water  Planning 
Program  studies. 

Still   another  source  of  M  &  I  water  that  has  been  considered  is  a  proposal 
by  the  state  of  South  Dakota  that  water  be  pumped  from  Oahe  Reservoir  to 
serve  municipal   and  industrial   needs   in  the  western  portion  of  that  State, 
with  the  pipeline  extended  into  Wyoming  to  provide  water  for  municipal   and 
industrial   uses   in  the  coal   areas.     The  pipeline  from  Oahe  would  be  somewhat 
longer  and  more  expensive  to  build  but  it  would  serve  more  areas  and  perhaps 
more  purposes  than  others  that  have  been  considered;  also,   it  would  permit 
running  the  needed  water  through  existing  hydroelectric  plants  on   the  main 
stem  Missouri    River  above  Oahe.     An  unresolved  problem  is  the  price  to  be 
paid  to  the  Federal   administrating  agency  for  the  stored  reservoir  water, 
and  another  major  question   is  how  costs  of  the  system  would  be  allocated 
for  repayment.     A  plus  for  the  proposal   is  the  fact  that  water  in  the  amounts 
being  considered  should  be  available  on  an  assured  basis. 

Tentative  plans   have  also  been   developed  for  transporting  water  out_  of  the 
planning  area  via  coal-slurry  pipelines  that  are  discussed  elsewhere  in  this 
report.     The  most  publicized  studies  are  the  Energy  Transportation  Services,  Inc, 
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(ETSI)  plans  for  a  line  from  Gillette,  Wyoming  to  Arkansas  that  would  require 
about  15,000  acre-feet  of  water  per  year,  and  a  Northwest  Pipeline  Company 
proposal   for  a  line  from  Gillette  to  the  west  coast  that  would  require  about 
10,000  acre-feet  per  year. 


V-108 


CHAPTER  VI 

PLAN   FORMULATION 

Planning  Procedures 

Principles  and  Standards 

Criteria  used  for  evaluation  of  projects  and  formulation  of  the  alter- 
native plans  set  forth  later  in  this  chapter  are  those  established  under 
the  multi-objective  planning   (MOP)  approach  of  the  Water  Resources  Council. 
MOP  guidelines  for  the  Yellowstone  Level   B  Study  conform  with  the  Water  Resources 
Council,   Principles  and  Standards  for  Planning  Water  and  Related  Land  Resources, 
as  published  in  the  Federal   Register  of  September  10,   1973. 

Alternative  plans   for  resource  development  and/or  management  for  the 
Yellowstone  Basin^-   Planning  Area  have  been   formulated  to  emphasize  national 
economic  development   (NED),   and  environmental   quality   (EO).     A  third,   but 
partial,   plan  emphasizing  local -state-regional   development   (SRD)   has  been  in- 
cluded to  identify  projects  that  produce  substantial   local   or  regional   benefits 
but  that  do  not  meet  NED  criteria,  and  where  there  is  shown  to  be  a  local 
(community,  state  or  regional)  source  of  financing  for  those  projects  or 
programs.     A  fourth  plan,   called  the   Recommended  Plan,  is  a  combination  of 
those  projects  or  programs  selected  from  the  NED,  EQ,  and  SRD  emphasis  plans, 
that  best  meet  the  needs  outlined  in  Chapter  V. 

Plan  formulation  for  the  NED  and  SRD  emphasis  plans  is  tied  primarily 
to  the  monetary  benefit,   cost,  and  repayment  evaluation  of  potential   projects 
or  programs   (components).     The  formulation  criteria  for  retaining  a  component 
in  the  NED  or  SRD  plan  are  that  the  results  of  the  economic  and  financial 
appraisal   of  that  component  must  show  that  user  benefits  exceed  costs  and  that 
there  is  an  apparent  source  for  repayment  of  project  costs.     EQ  plan  formulation 
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criteria  do  not  relate  to  rigid  economic  standards  but  emphasize  environmental 
enhancement,  preservation,  or  management  as  the  principal  objectives.  A  comb- 
ination of  selected  components  from  the  NED,  SRD,  and  EQ  plans  makes  up  the 
recommended  resource  development  and/or  management  plan  for  Northeast  Wyoming. 
Each  of  the  four  plans  is  described  in  more  detail  in  a  subsequent  section 
of  this  chapter. 

The  beneficial  and  adverse  effects  of  a  proposed  development  are  evaluated 

for  the  period  of  its  useful  life,  with  an  upper  limit  of  100  years.  A 

a/ 
discount  rate  of  6-3/8   percent  has  been  used.  Benefits  and  costs  occuring 

in  different  time  frames  over  the  period  of  analysis  have  been  adjusted  to 

comparable  values  by  the  use  of  the  6-3/8  percent  discount  rate.  Costs  and 

benefits  are  based  on  January  1975  prices  unless  other  dates  are  specifically 

identified. 

The  absence  of  Governmental  planning,  financing,  construction  and  controls 
beyond  current  levels  as  envisioned  for  the  "without"  plan  has  resulted,  in 
some  cases,  in  levels  of  development  that  exceed  any  of  the  "with"  plans. 
This  suggests  that  in  the  opinions  of  the  Study  Team,  over-utilization  or 
mis-allocation  of  resources,  as  well  as  underutilization,  would  sometimes 
occur  in  the  absence  of  adequate  planning. 

It  also  suggests  that  the  recommended  plan  formulated  on  current  MOP 
guidelines  will  not  necessarily  be  the  last  word  on  future  resource  develop- 
ment and/or  management.  It  is  entirely  possible  that  changes  in  political  con- 
ditions, environmental  needs,  and/or  food,  fiber,  and  energy  requirements 
will  cause  changes  in  resource  priorities  and  planning  criteria.  It  is  therefore 
conceivable  that  unforseen  national  or  regional  needs  may  be  identified  which 
could  move  presently  unrecognized  components  or  recognized  but  unjustified 

bj   A  rate  of  6  and  1/8  percent  was  in  effect  when  this  study  began,  and  a  few 
projects  have  been  evaluated  at  that  rate.  All  such  projects  have  been 
checked  to  insure  that  the  changed  rate  would  not  affect  their  economic 
feasibility. 
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components  to  the  top  of  the  priority  list. 

The  Four-Account  System 

Under  the  MOP  procedures,  each  plan,   regardless  of  which  multi-objective 
is  emphasized,   is  evaluated  and  displayed  in  terms  of  a  four-account  system-- 
national,   regional,  environmental,  and  social   factors  accounts.     This  means 
that  each  project  or  program  that  is  proposed  for  consideration  in  any  of  the 
plans  must  be  evaluated  on  a  comparable  and  comprehensive  basis. 

Benefits  and  costs  for  the  national   and  regional   accounts  are  expressed 
as  monetary  values  but  also  include  a  descriptive  analysis  of  beneficial   and 
adverse  effects.     For  the  other  two  accounts--environmental   and  social   factors-- 
the  main  emphasis  is   in  identifying  and  evaluating  changes  that  would  occur 
(or  that  by  design  would  not  occur)  with  a  plan  and  describing  in  a  succinct 
narrative  the  beneficial   or  adverse  effects  associated  therewith. 

National    Development  Account--Benefits  evaluated  under  the  national 
development  account  are  direct  user  benefits.     User  benefits  are  displayed  for 
the  traditional   project  multipurposes  of  irrigation,   flood  control,  outdoor 
recreation,   fish  and  wildlife,  M&I  water,  power,  etc.     User  benefits  are  measured 
as  net  income  increases,   damage  reductions,  or  proxy  values  of  alternative 
actions  to  direct  project  beneficiaries.      Income  increases  may  include  the  net  in- 
creases  in  salaries  of  persons  who  actually  work  on   the  project  during  construc- 
tion or  operation,   and  who  would  be   unemployed  or  underemployed  in   its  absence. 
Benefits  may  not  include  second-level   effects   such  as   income  to  business   re- 
sulting from  the  project.     National   account  costs  are  measured  as  the  economic 
values  placed  on   the  resources  required  to  implement  a  plan  and  keep  it  in 
operation. 

Regional   Development  Account--Benefits  and  costs  evaluated  under  the  regional 
development  account  are  those,   including  the  national   development  account  values, 
that  would  occur  within   the  boundaries  of  the  area.     The   local    effects   generally 
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are  offset  by  their  effects  on  the  "rest  of  the  region"  or  "rest  of  the  Nation," 
because  they  could  have  occurred  elsewhere  had  the  expenditures  for  the  project 
been  made  elsewhere. 

Regional  monetary  benefits  are  estimated  for  four  income  categories: 
user  benefits   (the  NED  values),   induced  by  and  stemming  from  effects,  construction 
impacts,  and  unemployment  and  underemployment  effects. 

Induced  by  and  stemming  from  effects  are  estimated  as  the  income  generated 
from  implementing  plan  services  that  is  in  addition  to  user  benefits.     "Induced 
by"  benefits  result  from  the  increased  net  returns  to  those  who  supply  goods 
and  services  to  the  direct  project  beneficiaries.     "Stemming  from"  benefits 
are  those  that  accrue  to  the  people  who  handle  or  use  the  output  of  the  direct 
project  beneficiaries.     Construction  impacts  are  estimated  as  the  income  in- 
crease accruing  to  the  region  from  wage  payments  to  imported  labor  forces  during 
the  construction  period.     Income  increases  to  the  unemployed  and  underemployed 
persons  in  the  area  are  estimated  as  portions  of  the  preceding  two  categories- 
induced  by  and  stemming  from  effects  and  constructions  impacts— and  are  assumed 
to  be  significant  only  during  the  early  years  of  project  life. 

Regional  costs  include  local  payments  toward  construction  and  operation, 
and  regional  tax  contributions  resulting  from  the  expenditures.  Both  adverse 
and  beneficial  effects  that  cannot  be  evaluated  monetarily  are  to  be  measured 
in  appropriate  terms,   described,  and  displayed. 

Environmental  Account--A  water  and  land  use  plan  may  have  a  variety  of 
effects--beneficial   and  adverse--on  the  environment.     While  monetary  effects 
do  occur  and  are  evaluated,  effects  on  the  environment  are  generally  charac- 
terized by  their  non-market,  nonmonetary  nature. 

Beneficial   environmental   effects  are  contributions   resulting  from  the 
management,  preservation,  or  restoration  of  one  or  more  of  the  desirable 
environmental   charcteristics  of  an  area  under  study.     Adverse  environmental 
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effects  are  consequences  of  proposed  actions   that  result  in   the  deterioration  of 
relevant   desirable  environmental    characteristics  of  an   area. 

Social    Factors  Account--Beneficial   and  adverse  effects  on  social    factors 
are  derived  from  a  plan's  success  or  failure  in  meeting  social   needs.     The 
identification  and  satisfaction  of  social   needs  will    relate  to  the  social   de- 
ficiencies expected  to  prevail   in  the  study  area  without  a  plan  as  compared  to 
the  expected  changes,   social   gains,  or  losses,  with  the  plans. 

The  MOP  guidelines   for  evaluating  social    factors  were  written  to  emphasize 
the  effects  on  those  users  of  projects  or  programs  who  have,  without  the 
project  or  program,   failed  to  share  in  rising  economic  standards.     This  would 
seem  to  focus  on  the  unemployed  or  underemployed  persons  who,   according  to 
regional   benefit  evaluation  criteria,  would  be  significant  in  number  only 
during  the  early  years  of  project  life  because  of  the  assumed  long-range, 
reasonably  full   employment  situation  nationally. 

Procedures  are  not  available  to  measure  the  social   status  of  future 
beneficiaries.     Opportunities  for  improving  social    status  are  available 
through  implementation  of  resource  development;  however,   documentation  of  the 
actual   benefiting  social   group  is  not  possible.     Social   effects  are,  therefore, 
evaluated  and  displayed  only  for  the  projects  and  programs  that  are  included 
in  the  alternative  plans,  and  are  not  considered  as  an  end  in  themselves. 

Display  of  Data 

To  provide  consistancy  in  the  display  of  information  for  various  projects 
and  programs  that  have  been  analyzed,   data  have  bean  set  forth  in  a  series  of 
tables  that  briefly  identify  the  project  and  program,  with  columns  summarizing 
the   four  accounts.      More  details   about   individual    projects   are  provided  in 
Chapter  V,  which  is  in  turn  a  condensation  of  material' provided  by  issue  papers 
or  Ad  Hoc  committee  reports  that  are  found  in  the  Appendixes. 
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Project  Formulation 

When  data  for  a  project  or  program  that  has  been  suggested  for  inclusion 
in  the  program  has  been  evaluated  and  tabulated  under  the  four-account 
system,   it  is  then  possible  and  necessary  to  test  the  proposal   in  terms  of  its 
acceptabilities  for  inclusion  in  the  various  "objective"  plans--  national  economic 
development  (NED);   local-state-regional   development  (SRD);  and  Environmental 
Quality  (EQ).     Each  of  these  plans  has  specific  requirements  that  must  be  met 
if  a  project  or  program  is  to  be  included  in  that  plan.     A  particular  proposal 
may  qualify  for  more  than  one  plan,  and  to  the  extent  that  this  is  so,  the 
proposal's  attractiveness  for  inclusion  in  the  Recommended  Plan   (RP)   is 
enhanced.     The  RP  is  a  selection  or  adjustment  of  those  components  of  the  other 
three  plans  that  best  satisfies  the  needs  identified  in  Chapter  V.     No  project  or 
program  may  be  included  in  the  Recommended  Plan  unless  it  has  qualified  for  at 
least  one  of  the  three  objective  plans,  but  minor  modifications  may  be  made  to 
accommodate  additional  functional  needs. 

The  limiting  criteria  for  the  objective  plans,  briefly  stated  are: 

Plan  Emphasizing  NED  Objective. — National   economic  development  is  achieved 
by  increasing  the  value  of  the  Nation's  goods  and  services,  through  utilizing 
additional   resources,  or  by  improving  the  efficiency  of  existing  resource  use. 
Theoretically,   the  best  NED  plan  will   produce  the  maximum  net  benefits 
(excess  of  projected  monetary  benefits  over  monetary  costs).     A  satisfactorily 
developed  plan  with  NED  emphasis  will  meet  the  following  minimum  requirements: 

1.  User  benefits  are  in    excess  of  total  economic  costs; 

2.  Separable  costs  of  each  functional   component  are  less  than  benefits  or 
the  alternative  cost  of  producing  comparable  benefits; 

3.  Sufficient  capability  is  available  to  repay  all   reimbursable  costs; 

4.  Significant  local   and  State  support  is  available;  and 

5.  Output  from  the  plan  will   be  used  to  meet  near-to-intermediate-term 
needs. 
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Plan  Emphasizing  SRD  Object! ve--Local    development  is   accomplished  by 
utilizing  available  local,   regional,  and  national    resources  to  alleviate  chronic 
or  cyclic  economic  conditions  of  low  income,  high  unemployment,  or  other  per- 
sistent economic  or  social    problems  within   the   region,   but  only  in   those  cases 
where  there  is  a  known  or  reasonably  predictable  non-federal   source  of  financing 
for  all   of  the  project  or  program  costs.     An  acceptable  plan  with  SRD  emphasis 
must  meet  these  criteria: 

1.  Monetary  benefits   (user  benefits  plus  other  regional   benefits)  must 
exceed  total   costs; 

2.  Sufficient  repayment  capability  is  available  to  meet  cost-sharing 
requirements;   and 

3.  There  is  a  demonstration  that  non-Federal   financing  can  be  expected 
for  all   project  or  program  costs. 

Plan  Emphasizing  EQ  Objective--The  objective  of  the  EQ  plan  is  the 
management,  conservation,   preservation,   creation,   restoration  or  improvement  of 
natural   and  cultural    resources  and  ecological   systems  in  the  area  under  study. 
Although  the  EQ  plan  is  not  subjected  to  a  benefit-cost  comparison  as  such, 
the  plan   should  reflect  the  most  efficient  way  of  obtaining  the  desired  results. 
To   the  extent  that  monetary  benefits  or  costs  accrue,   they  should  be  shown 
under  the  NED  or  SRD  accounts   in   the   four-account  system. 

Primary  consideration  is  given  to  environmental   protection  or  enhancement 
utilizing  the  unique  or  natural    resources  of  the  area.     Consideration  for  the 
preservation  of  those  resources  that  are  scarce  or  irreplaceable  should  be 
given  a  high  priority. 

Organization  of  Presentation 

Plans  under  each  of  the  planning  objectives  have  been  organized  by  sub- 
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basins  -  Tongue,   Powder  and  Cheyenne,  -  with  projects  or  programs  arranged 
alphabetically  for  each. 

National   Economic  Development  Plan 

The  objective  of  the  National   Economic  Development  plan  is  to  produce  the 
maximum  amount  of  needed  goods,  materials,  and  services  at  the  least  possible 
cost.     The  word  needed  is  very  important,  becaase  there  must  be,  somewhere  in  the 
national   economy,   a  demonstrable  demand  for  the  goods,  materials,  or  services 
that  will   be  produced  if  those  effects  are  to  be  included  in  the  benefit  evaluations, 
The  NED  plan  is  oriented  to  the  national   economy  and  is,  therefore,  geared  to 
national   choices  among  alternatives  rather  than  regional   or  local   choices.      It 
is  the  primary  (   i.e.   direct  production)  benefits  that  are  used  to  evaluate 
projects  to  determine  whether  they  qualify  for  the  NED  plan.     Secondary  effects, 
(such  as  increased  economic  activity  in  the  community,   increased  employment, 
increased  tax  base,  etc.),  which  are  important  to  the  local   area  and  the  region 
are  not  considered  in  the  NED  evaluations  because  those  effects  in  one  community 
under  assumptions  of  full  employment  and  full  mobility  of  labor  and  capital, 
would  require  an  inflow,  or  transfer,  of  labor  and  capitol   from  other  regions. 
The  productivity  of  that  labor  and  capital  would  be  lost  in  the  other  regions, 
thus  offsetting  the  gains   in  Wyoming.      If  it  could  be  demonstrated  that  labor 
and  capital   use  in  Wyoming  was  more  or  less  efficient  than  elsewhere,   then  the 
difference   in   productivity  would  be  an  NED  gain  or  loss. 

The  same  philosophy  applies  to  costs  --  itis  the  total   cost  to  the  Nation 
that  is  to  be  considered.     Some  of  those  costs,  particularly  those  related  to 
the  environment,   social    values,  and  other  effects  that  are  hard  to  evaluate 
in  dollar  terms,  are  often  considered  as  negative  benefits.     The  result  is  the 
same  --  they  affect  the  all-important  relation  between  costs  and  benefits.     The 
point  here,  however,   is   that  irrespective  of  how  the  costs  are  treated  in  the 
evaluation,    it  should  be  only  the  national    costs   that  are  considered.      If,   for 
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instance,  the  production  of  a  bushel  of  needed  wheat  involves  some  pollution 
(wind  erosion,  tractor  emissions  or  what  have  you)  that  pollution  affects  the 
NED  benefit-cost  ratio  wherever  the  wheat  is  produced.  Thus,  local  environ- 
mental effects  change  the  benefit-cost  ratio  only  if  it  can  be  demonstrated 
that  raising  the  bushel  of  wheat  in  the  Northeast  Wyoming  area  would  produce 
a  more  serious  or  less  serious  environmental  problem  than  raising  it  in  some 
other  part  of  the  Nation. 

Since  the  National  Economic  Development  Plan  is  geared  to  maximizing  na- 
tional production,  within  the  needs  limit,  it  follows  that  NED  developments 
normally  would  be  initially  financed  by  the  Federal  Government.  This  does  not 
mean  that  there  should  be  no  repayment  of  costs  by  the  beneficiaries;  it  merely 
means  that  raising  the  capital  required  to  get  the  developments  underway  is  pre- 
sumed to  be  an  initial  Federal  responsibility.  In  some  instances,  however,  it 
could  be  to  a  state  or  local  entity's  interest  to  finance  all  or  some  part  of 
an  NED  project.  There  is  no  restriction  against  such  action. 

The  projects  and  programs  in  Northeast  Wyoming  that  meet  some  national 

need,  and  that  the  Study  Team  believes  will  produce  direct  benefits  in  excess 

a./ 
of  total  costs,  are  summarized  in  the  following  evaluation  sheets,  Table  VI-1. 

Figure  VI-1  shows  the  general  location  of  the  projects  and  programs  included 

in  the  NED  plan.  Table  VI-2  shows  the  major  impacts  of  the  energy  system  in- 
cl uded  in  the  plan. 


a/  In  addition  to  the  projects  listed,  the  South  Tongue  Recreation  Development 
included  in  the  Environmental  Quality  Plan  meets  NED  criteria  and  should 
have  been  included  in  the  NED  Plan.  At  the  outset,  there  was  considerable 
controversy  among  Study  Team  members  over  the  recreational-use  values  asso- 
ciated with  the  South  Fork  proposal,  and  while  it  was  agreed  that  the  ele- 
ment should  be  included  in  the  EQ  Plan,  there  was  not  agreement  that  the 
anticipated  benefits  would  exceed  the  costs.  Subsequent  reanalysis  led  to 
some  changes  in  the  figures  and  agreement  that  the  element  did  in  fact 
qualify  for  NED.  However,  since  the  element  had  been  included  in  the  EQ 
Plan  and  also  moved  into  the  Recommended  Plan,  it  was  decided  that  the  ex- 
tensive revisions  required  to  re-insert  it  in  the  NED  displays  were  not 
justified. 
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1.  South  Tongue  -  Prairie  Dog 

2.  Tongue  River  Recreation 

3.  Sheridan  Flood  Control 

4.  Middle  Fork  Crazy  Woman 

5.  Ucross  Unit 

6.  Kaycee  Unit 

7.  Northeast  Wyoming  Water  Project 

8.  Cabin  Creek  Project 

9.  Accelerated  Land  Conservation 
10.  Energy  Development 


FIGURE  VI-1 
NATIONAL  ECONOMIC  DEVELOPMENT  PLAN 
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Table  VI-1 
Yellowstone  Basin  and  Adjacent  Coal  Area  Level   B  Study 
Display  of  Beneficial   And  Adverse  Effects 
NED  Plan  -  Northeast  Wyoming 


PLAN  ELJf^ST 


lATio^Ai.  sc;no.''ic  Dev£i.o?y;:<T 


STATe-RSCIOHAl.  CSVSlOPffMT 


SOCIAL  WELL-8£!HG 


Tonau«  R1 v«r  3dsin 

Sherfdan  flood  Control   (Stage 

im 

"hood  control 


(Project  Involves  construction 
of  2.4  miles  of  intermittent  le 
vees  and  channel 
along  Goose  Creek  uos 
Stage  I.) 


First  Cost     1894,000 

Total  Annual  Cost     Sei.OOO 

Identified  Benefits  S«3.000 
(Value  of  protecting  Stages 
I  and  It  developments  have 
not  be  evaluated.) 


Iirproved  human  environmei 
through  M«ed  reduction.  I 
drainage,  and  fnosquito  Ci 
Fourteen  acres  of  clearl 
and  grubbing  iray  reduce 
oildllfe  habitat. 


Beneficial  Effects: 


S69.000  regional  growth  per 
ytir  resulting  fromyiood 
protection; 


Protects  200  acres  of  urban 
land  and  improvenents  fro« 
flooding;  Enhances  the  healtli 
and  social  wll-being  of  10. Oa 
residents;  Encourages  more 
orderly  development  In  pro- 
tected areas. 


South  Tonque-Prairle  Dog  Pro.iect 
"rrigation.   recreation,   fish 
ind  wildlife,    industrial   Mater 
uoply  a/ 

(A  27,300  acre-foot  reservoir  at 
South  For*  Site,  created  by 
am  about  50  feet  high  and 
1,000   feet   long,   a   2-mile   long 
Tonjue  River  Canyon; 


Total   Cost     $24,497,000 
Total   Annual   Cost   $1,238,000 


Industrial     $3,867,000 


supple 


ide  9,200  , 
for  in 


and  < 


for 


of  t' 


Igat 


Firm  water  yield 
lid  be  27,600 
-feet/year  --15,700  for  Irr) 
on  and  11,900   for  other 
.) 


There  would  be 

a  los 

of 

about  2.5  mile 

of  e 

eel  lent 

stream  fishery 

(Clas 

2)   re- 

placed  by  a  re 

ervoi 

fishery 

The  reservoir  will    1 

undate 

some  ItTiortant 

wildl 

fe  habt- 

tat,  and  sunpie 

for  livestock. 

U.S. 

Hwy.14 

will   be  reloca 
scenic  views  o 

ed  to 
dam 

provide 
nd  reser 

voir.     View  of 

exist 

ng  na- 

tural    stream  a 

ong  h 

ghway 

will  be   inundated. 

iverston 

and  aqueduct  i 

Tongue  River 

valley  and  drav 
reservoir  resu 

m  dowr 
ting 

of  the 
n  mud 

flats  may  be  at 

sthet 

cally 

undesirable. 

In  addition  to  the  NED  benefit 
the  project  would  generate  lo- 
cal benefits  from  emloyrent 
($371,400)  and  Induced  and 
steirming  from  ($3,000,000  ^-). 
Additional  facilities  will  be 
gulated  to  handle  population 


Uould  Inundate  about  3  miles  oi 
U.S.  Hwy.   14.  a  privately  ownei 
campgrounds  and  a  group  camp, 
a  number  of  suimwr  hor»». 
All   of  these  facilities  could 
be   relocated  along  the  reser- 
but  the  setting  would  be 
changetJ  from  a  natural   streaa 
a  to  a  flat-water  area.     A 
dily  accessible  area   for 
II   boats,  water-skiing, 
flat-water  fishing,  sno»-mob11- 
ng  and  other  uses  would  be 
made  available  to  the  public. 


part  of  this  development.  Total  firm  water  needs  for  Industry 
30,000  acre-feet/year.  Including  the  11.900  to  be  provided  by  South  Fork  Reservoir.  Total  cost  of  the  joint  developinent 
Id  be  about  542  million,  annual   costs  would  be  $2.1  million  and  annual   benefits  about  $10.1  million. 


a/  Prairie  Dog  Reservoir  would  be  built  by  private  industry 
are  30.000  acre-feet/year.  Includin  "■  ■" 

would  be  about  542  million,  annual 

b/  At  $32S/icr»-fcot  alternative  cost;  Benefits  for  fish  ; 


and   Instreara  flo 


CCfpOnent   1   -   Sou 


al    Forest  gcundary 


j  (Prooosed  national  desig- 
nation CIS  Scenic  or  Recreational 

j  and  I  boater  access  area.  No 
1 ind  acquisiticn  Is  necessary 
since  this  corponent  flows  en- 
tirely wit-lin   i-cderal   Lands.) 


Cf   In 


ener^  . 


lHldil;-F„r»  reservoir,  to  pro 
sujjlerenlal  water  supolie-.  a 
jagree-t  to  uncer  t'l*  e.s-sting 
;Carter-ir-i9atlcn  district  CO 
|trJCt,  ?!u;  -Itsr  fjr  <;::  ad 
Jitionjl  irrigjted  acres,  Ijnd 
js^jlecen-.a'  water  for  additi 
■present"/  irrigated  land  in  t 
(area)      ;fa*.er  c-iuld  alsr*  ce  sup-  I 

-"-•  •- luth  and  east  of  I 

K   ind-jstrial 
I'.i  .^r:o  would 


First  Cost     $216,000 


Annual   Benefits     $67,600 


I  nves  Client 
Annual  Cost 
Annual  BenefUl 


($1,000) 
$26,500 
$2,227 
$2,377 


IsMel  to 
t 


National  Scenic  or  Recreation 
River  designation  will   preser 
scenic  beauty  along  26  miles  < 
river.     Free  flowing  streams 
will   be  preserved  for  26  mile 
Higher  level   of  recreation  1s 
offset  by  protection  of  re- 
source.    Interpretation  en- 
hances public  use  value.     Pre 
sent  or  future  endancered  or 
threatened  species  of  wlldllf 
or  vegetation  will  be  identi- 
fied and  protected.     'later 
(Quality  will  be  Iroroved  due 
to  increased  and   i-tiroved  san 


ards 


iliti 
ill 


ildli 


tions  will   be  maintained. 
Scenic    and  recreational  v. 
will  be  preserved  and  en- 
hanced, with  loss  of  futun 
development  choices. 


In  addition  to  the  »E0  bene- 
fits the  project  will  gene- 
rate $55,392    in  employment 
benefits  and  $67,600     as  a 
result  of  induced  business  ti 
the  region  and  other  seconda 
effects. 


The  river  and  Its  environment 
offer  visitors  and  local  resl- 
on  opportunities 
nting,  ca.iplng, 
picnicking,  sightseeing,  canot- 
Inq.  rafting,  nature  study,  and 
r  water-related  activ 
pleasures  associated  i 


nted 


al   well-being. 


important 

Recreation  opportun 
pleasant  streams  re 
vitality.  Ooeratio 
tenance  of  facilities  will  pro- 
vide additional  full-time  Job». 
Local  business  establi 
will  profit  from  incre 
tourist  trade. 


.000 


of 


About 

land  would  be  converted  to 
uater  storage  use.  ^nd  5.000 
acres  of  range  would  be  con- 
verted to  irrigated  agricultur 
with  the  acccr^ianying  ch.inge 
In  wildlife  habitat.  Floods 
would  be  controlled  by  sur- 
charge In  th- 


in addltior  to  the  NED  benefits 
erployrent  and   induced  and 
mmg   from,  benefits   an 
to  $1,375,000  per  yeir 


the 


Inc- 


to 


t'ng  farmers  would  t*  1n- 
scd.  and  trade  in  t»e  com. 
ties  serving  the  »r-a  wou 
nl-anced.  S-w  aldilional 
errployrrent  would  be 
on  the  farms ,  .and 
I  service  e.-ploy.Tient 


part-tlm 
required 
addition, 
would  be 


rade 


the 


vi-n 


Table  VI-1 
(NED  Plan  continued] 


PLAN  ELEMCNF 

ACCOUNT 

1 

NATIONAL   ECONOMIC 

OeVELOPKNT 

ENVIORHMENTAL  QUALITY 

STATE-REGIONAL   CtVELOP'-ENT 

SOCIAL  WELL-BEING 

Middle  Foric  Crazy  Uomtn 

Flr^t  Cost     $2,180,000 

The  Reservoir  will   cover  about 

In  addition   to  the  NEO 

Net  ranch   income  would  be   in- 

Prolect 

Total   Annual   Cost     $169,000 

1   mile  of   live  stream,  and 
about  400  acres  of  mountain 

benefits,   the  project  will 
generate   S33I.OOO   in   regional 

creased  about   $30,000. 'and 
coimunity   income  would  be   in- 

Irrigation water  storage. 

recreation  and  flood  control 

grazing  will   be  comttted  to 

benefits   as   a   result  of   in- 

creased an  average  of  J600.00C 

Annual  Benefits 

$286,000 

water  storage  use.      About   150 

creased  employment   income. 

annually.    Ranch  and   community 

{A  muUlpurpost  reservoir  to 

acres  of  barren  ground  will    be 

induced  business  in  the  reqio 

Income  would  be  stabilized  by 

provide  supplemental  watar 

exposed  by  the  annual    draw- 

and other  secondary  effects. 

more  dependable  agricultural 

to   3.000  acres  of  existing  ln*1 

down  of   tne  reservoir.      About 

production.      Project    Installa- 

gated lands.    This  development 

265  acres  of  flat  water  can  be 

tion  would  create  6  fulltime 

is  contingent  on  providing  en- 

made  available  for  fishing  and 

jobs  and  6  seasonal   on-farw 

erov-rclated  water  needs  of 

recreation  use. 

jobs.      Increased  income  would 

Sunoco   from  the  Northeast  Wyo- 

allow beneficiaries   to  more 

ming  Water  Project  or  some 

actively  participate   in   social 

other  source.) 

cultural,   recreational    and 
cofmunity  activities   of  the 
region.     Recreational   oppor- 
tunities of  region  residents 
will   be  enhanced  through   the 
formation  of  the  permanent 
pool  of  265  acres. 

Nort*ieast  Wyoming  Water  Project 

Investment: 

This  project  would  eliminate 

i'flOloyment  and  Induced  benefit 
in   the  area  would  amount   to 

The  quality  of  water  available 

A  coordinated  water  supply 

Stage  One 

$   31.745.000 

the  need  for  separate   indus- 

to Gillette  and  other  commun- 

system for  agriculture, 

Stage  Two 

42.852,000 

trial   and/or  agricultural 

iome  $5  mi  Ilion,  during  the 

ities    in   the  area  would  be 

industry,   recreation,    fish   S 

Stage  Three 

23.415,000 

yater  storages   and  related 

:onstruction   periods,   and  abou 

significantly   iJiproved.     Averagi 

wildlife  and  other  functions. 

Total 

163,0l^0bff 

pipeline  and  other  facilities 

i2.5  million  per  year  during 

income   in  the  area  would  increajt 

at  sites   on   the  Powder   ind 

the  operating  period. 

as  a   result  of  the  developments 

(The  project  v^ould  be  developed 

Annual   Costs: 

Crazy  Woman   Creek.      Irstream 

The  secondary  benefits  would 

that  tre  project  would  permit. 

In  three  stages  to  keep  the  In- 

Stage  One 

S     3.05J.Q0O 

flows  would  be  enhanced  on   the 

amount   to  about  S20  million 

vestTent  and  adverse  effects   to 

Stage  Two 

3.937,000 

Powder  and  on  Clear  Creek,   and 

per  year  when  the  project  is 

a  minimum  coimensurate  with 

Stage  Three 

9,514.000 

jossibbly  on   the  Little  Powder 

fully  developed. 

needs.      The   first  stage  would 

Total 

l6,5U.i(53 

and  other  tributaries   depend- 

Involve development  of  a  deep- 

ing   upon  where   return   flows 

well    field  n^ar  Moorcroft  to 

Benefits: 

are  ultimately  channeled.     A 

obtain  water  from  the  tladison 

Stage  One 

$     4.475.000 

single  pipeline  would  serve 

fonratlon,  and  a  pipeline  from 

Stage  Two 

5,000.000 

the  same  purposes  as  several 

the  field  to   the  regulating   res- 

Stage Three 

10,237,000 

that  might  otherwise  be  de- 

ervoir neir  Gillette.     Water 

Total 

]9,t6l,m 

veloped.     About  3  miles  of 

would  oe  delivered  to  users  at 

poor-quality   fishing  stream 

thf  reservoir  site.      The  second 

*ould  be  replaced  by  a  reser- 

stage would  involve  a  pumping 

voir  fishery.      A  reservoir 

plant  on   lower  Clear  Creek  and 

fishery  and  recreation  water 

a  pipeline  and  pumps   to  move 

)ody  would  be  provided  near 

water  to  the  regulatory   reser- 

Gillette on  a  stream  that 

voir.     The  third  stage  would 

las   little  or  no  recreation 

Involve   constrjction  of  a 

or  fishery  valu-e  now.     Wild- 

250.000 acre-foot  reservoir  on 

life  habitat   In  the  reservoir 

lower  Clear  Creek  to   firm  up 

sreas  would  be  destroyed. 

Supplies   f^r   the  Clear  Creek- 

Rawh'de  pipeline  and  regulating 

pome  d'jck   and  goose  nesting 

Ucmss   Unit 

fareas  would  be  created  anH  w-*st€ 
First  Cost     57.819.350            Igrains  would  provide  waterfowl 

In   addition  to   the  NED  bene- 

Construction  and  operation   of 

irrlquion 

tfood.      lifter  Quail  rv  woulH  he 

fits,    the  project  will    gene- 

the proposed  pnjject     would 

Total   Annual   Cost     $499,500   |lmproved  due   to  Silt    being  re- 

rate  5944.400  as   a  result  of 

create  both   tenporary  construc- 

(Irrigation  in   Ucross  Unit  cur- 

tyjved from  some  streams.     Some 

increased  emoloyment   incort*. 

tion   jobs   and  permanent  on- 

rently  totals  7.480  acres.    Irri- 

Annual  Benefits 

$512,900        *ildlive  habitat  would  be 

induced  business   in   the  region 

farm  work,    thus   helping   to   re- 

gable  lands   under  existing  fad-* 

:han(;ed.     Project  would  create 

jnd  other  secondary  effects. 

verse   the   recent  historical 

lities  total   1,450  acres,   there 

visual   effect  of  canal   and  la- 

Offsetting costs  would  be 

trend  of  Out  migration   of 

are   1.970  acres   for  new   irriga- 

terals,  diversion   dam,   pumoing 

incurred. 

young  people   from  the  agri- 

tion under  private  development. 

Jlant.   access    road  and  recrea- 

cultural   codiBunity..    Stabili- 

and  1.330  acres    for  new   irriga- 

tion  facilities.      Hunting  would 

zation  of  income  would  result 

tion  by  tie  Bureau  of  Peclama- 

ie  lost  on  some  project  lands.  ■ 

to  furmer^   and  service-related 

tton.      Storage   requirements 

he   loss  of  secluded  areas  would 

industries.      Eirployment   of 

could  be  tnpt  by  purchase  or 

iffect  big  game  animals. 

semiskilled  labor  would  in- 

exchange  for  water  in  the 

ioiv  sage  grouse  habitat  would 

crease   through  establishment  of 

existing  Lake  De  Smet.) 

te  lost.     Area  cannot  be 
■etumed  to   its   former  condition 
ifter  rhe  economic   life  of   rf>» 

farm  units.      A  dependable  water 
supply  will    help   insure  a  con- 

irnject   is   coniplete. 

viJe''racih"tt*s1uch  arwaste""' 

treatment  plants,   schools,   and 

law  enforcement  capabilities 

may  have  to  be  upgraded. 

CHEYENNE   RIVER  BASIN 

Cabin  Creek  PrDJect 

First  Cost     $397 

240 

About  200  acres  of  rangeland 

In  addition   to  the  H£0 

Net   rancti    income  would  be   In- 

Irrigation  and   flood  control 

will   he  coirrtitted  to  reservoir 

benefits,   the  project  will 

creased  about   SI5.000,   and 

Total  Annual   Cost 

5?6,450 

usei   about   150  acres  of  range- 

generate  S28.260   in   regional 

cofimun'ty   inciTe  would  be   in- 

(Multipurpose dam  to  control 

land  will   be  subject  to 

benefits  as   a  result  of  in- 

creased an  average  of  nearly 

flood  damage  and  provide  water 

Annual  Benefits 

$26,480 

periodic  inundation.      Sus- 

creased employment    income. 

$55,000,  annually  because  of 

storage   for  Irrigation   for 

pended  '^ed'ment  will   be  de- 

induced business    In  the  regior 

inrrea^ed   empluv^ent  and  busi- 

about  330  acres.) 

creased   in  Cabin  Creek  and  in 

a  short   reach  of  the  Belle 
Fourche  River. 

and  other  secondary  effects. 

ness  generated  by  the  project. 
Ranch  and  co^^nunity   income 
would  be  stabilized  by  nwre 
dependable  agricultural    pro- 
duction.    Project   installation 
would  enable  more  efficient 
utilization  of  underemployed 
labor  resources   comitted   to 
project   area   ranches.      It 
would  provide  an   average 
annual    of  one  part-time  job. 
and  provide  additional   part- 
time  employment   in  the  agri- 
business  industry.      The 
threat  of  flooding  will   be  re- 

duced to  area  ranches. 
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Table  VI-1 
(NED  Plan  continued) 


liTIOMAl.  EC!!N0;<1C  ;£vaOP>tNT        E'lVP.OV'^NTAL     OIJALITY 


ACCJl'NT 


STATe-R£3:0NAL  CEV-LO!'"S!«T 


SOCIAL  MELL-SE'W 


BAsmulOE 

Accel eratt  Land  Conse 

r»atlor 

».     Stat«  and  Privau 

Lands 

5.472.000 

Acres 

b.      MdCional    Resource 

Lands 

Jl  7.000 

Acres 

Forest  Service  Lands 
no, 100 ^«cr»s 


Convei 


i/ 


odgctd 


n  of  lOj.4 

1985  ond  203.47  million  toi 
'  2000.  About  890  megawatts 
■  electric  generating  capaci 
luld  be  available  in  19BS.  a< 
90  meqdwatts  would  be  on  li 

2000.    Four  slurry  lines 
uld  be  required,   in  additio< 

extensive  railroad  irr^rove 
nts,   to  move  coal    from  mine 

use  areas  outside  the  area 


a.   Cap.  Cost  t32.427,0OO 
•Ann.   Equlv.   Cost  S2,627.9 


b.    Cap.   Cost  S2. 562, 000 
•Ann.   Equlv.   Cost   jgll'. 600 


c.   Cap.   Cost  S2. 009. OOP 
•Ann.   Eqolv.   r...  ti^-> 

Annual  Benefit 
puted  -  assume. 
least  equal    to 


•6-3/81  interest  for  25  year 


Soil  loss  and  sediiint  yield 
lould  be  reduced.  Increased 
'egetatlve  cover  would  result 
from   imoroved  management  of 

rould  oe  additional  depletion 
if  strei^  due  to  increased 
lonsump'.ive  use  by  added  vege- 
:at1ve  cover  and  added  surface 
ivapora:  i.'"n  from  ponds.  There 
(ould  b?  Improved  quality  of 
'Ish  and  .nldlife  habitat,  1n- 
:ludinq  cover,  forage,  water- 
ig  places,  waterfowl  nesting 


Land  conservation  would  m«ln. 
tain  and/or  enhance  tlie  out- 
put of  goods  and  services  to 


the  regit 


It  I 


uld 


n  till 


dditional  effcloywent 
pollMtlon  and  «nln- 
of  proposed  measures, 
d  provide  additional  permen- 
t  employment  In  processing 
creased  goods  and  services. 


There  would  be  1i^rt)vtd  down- 
tream  water  quality  for  all 
uses.  General  aesthetics  of 
the  land  would  Improve. 


sites. 

fishi 
.oul< 
derg 

inde' 

■eaci 


;nd  establishment  of 
•s.     Less   soil  nutrient' 
nter  streams  and  the  un. 
s\<i  water  table,  and  les' 
JOle  return 
t -earns.     The 


ijard   from 
Of   forage 


n3»^  I  lews  would  be  increased 
roucn   reduction  of  overlai 
irf^cc   flows  and  Increased 
jil    ii  Tiltratlon  and  moist 
loldinc  capabllltle*. 


stment       $1,692,000,000 
al   Cost         S6)9. 330.000 


About  5.873  tons  of 
particulates;   23.172  tons  ( 
sulfur  oxides;  and   19.303  tons 
of  nitrous  oxides  would  be 
discharged  to  the  atmosphere 
by   1985.     By  2000  the  relative 
"igures  would  be  6.454.   17.467 
nd  64,554.      About  4000  acres 
ill   be  used  foi 


TTax, 


nd  other 


al   production  will   amount 
to  about   130  million  per  yfar 
by  1985.   and  S55  million  by 
2000.     The  tax  base  for  the 
area  will    increase  by  nearly 
1   billion,  not   Including  the 
value  of  residential   and  com- 
mercial   facilities  that  would 
developments    In    1985.   and  8.50*  result   from  the  development. 


will 


age  family  ' 


Ith 


In  2000.      Water    consun^ition 

37.000  acre 
feet  and  102.500  acre- feet 
for  1985  and  2000.  respective 


mile  long. 


Public  facillti< 
schools,   libraries,  medical 
Institutions,  water  and  sew- 
'  age  plants,  etc. .will   be  re- 
quired to  serve  a  population 
Increase  of  about  15.000. 


to  the  area  each  day 
y  the  year  2000.     A  new  hlgh- 
oltage   transmission  line 
ould  cross  at  least  a  part  of 


spect  to  other  areas,  and 
will    increase  numerically  {at 
1975  prices)   by  about  S450 
In  1985  and  S650  by  2000.     In 
the  long  run  services  will 
probably  deteriorate  as  the 
area  struggles   to  lieep  up  with 
growing  social   well-being 
loads.     Social   structures  will 
change   from  predominately  ru- 
ral  orientations   to  predomi- 
nately urt}an.      Recreation  op- 
portunities win  be  limited 
or  values  nay  be  reduced,  as 
a  result  of  lncrease<l  loads. 


b/     All    figures 
Bote:     The 


clusivp  of  transportatio 


arlzed  In  Chapter  V  Ind 
Ibpment  of  the  gasification  1ndu 
2000.   gasification  does 


Ithout 

early  stages  of  devel 

coits  before  the  ye 

In  the  NEO  plan.      ThIk  plan  also  presu«es   that  Nonatbn. 
Under  this  concept  adlltlonal   slurry  lines   from  Wyoning  pe 
Uyoming  coa' 


tdes  gasification,  o 
nee  gasific 
;tabl1shed  c 


ption  that  industry  or  government  will  subsidize  the 
ctlon  revenues  are  not  expecte(    tc 
mo  projects,  and  so  gaslflcalio' 

Its  use  of  water  for  slurry  ..    1 
coal   o»er  rail    linlis   that  would  i 
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Table  VI-2 

Northeast  Wyoming 
Energy  Resource  Requirements 

NED  Plani^ 


ITEM 

1985 

2000 

Area  5 

Area  6 

Total 

Area  5 

Area  6 

Total 

(Powder) 

(Tongue) 

St.  Area 

(Powder) 

(Tongue) 

St.  Area 

Coal  Production 

(Million  Tons/Year) 

100.0 

3.47 

103.47 

200.0 

3.47 

203.47 

BTU  Content 

(Million  BTU/Ton) 

16.45 

18.90 

16.53 

16.45 

18.90 

16.49 

Coal  Consumption 

(Million  Tons /Year 

Generation 

.79 

1.35 

2.14 

1.42 

5.40 

6.83 

Syngas 

- 

- 

- 

- 

Generation 

(Megawatt  Capacity) 

390 

500 

890 

390 

2000 

2390 

(Glgawatt*Hour/YeaT 

)  1230 

2630 

3860 

2393 

10520 

12913 

Water  Requirement 

(Acre-Feet/Year 

Mines 

2000 

69 

2069 

4000 

69 

4069 

Reclamation 

2800 

311 

3111 

5600 

311 

5911 

Sjmgas 

- 

- 

- 

- 

- 

- 

Generation 

1283 

7500 

8783 

1284 

30,000 

31,284 

Slurry 

30,438 
35,521 

_ 

30,438 
44,401 

61.256 

- 

61.256 

Total 

7,880 

72,140 

30,380 

102,520 

Labor  Requirement 

(Man*Year/Year) 

Mines 

1,850 

70 

1,920 

3,700 

70 

3,770 

Syngas 

- 

- 

- 

- 

- 

- 

Generation 

51 

65 

135 

116 
2,036 

51 

262 

313 

Total 

1,901 

3,751 

332 

4,083 

Capital  Requirement 

(Million  Dollars) 

Mines 

505 

10 

515 

1,022 

10 

1,032 

Syngas 

- 

- 

- 

- 

- 

- 

Generation 

- 

165 
175 

165 
680 

- 

660 

660 

Total 

505 

1,022 

670 

1,692 

Land  Requirements 

Strip  Mining 

718 

80 

798 

1,436 

80 

1,516 

(Acres/Year) 

Sites 

(Acres) 

Mines 

3,000 

104 

3,104 

6,000 

104 

6,104 

Syngas 

- 

- 

- 

- 

- 

- 

Generation 

390 
3,390 

500 

890 
3,994 

390 

2000 
2,104 

2,390 

Total 

604 

6,390 

8,494 

Air  Pollutants 

(Tons/Year) 

Particulates 

615 

1314 

5,873 

1,196 

5,258 

6,454 

Sulfur  Oxides 

7,382 

15,790 

23,172 

14,356 

63,111 

17,467 

Nitrogen  Oxides 

6,151 

13,152 

19,303 

11,963 

52,591 

64,554 

a/     Harza  Extensive  Development  Without  Gasification  run  adjusted  to  reflect  air 
cooling  at  Wyodak  and  addition  of  2,000  megawatts  of  generation   in  Area  6, 
using  coal   from  Montana. 
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The  Environmental   Quality  Ptaif^^'^-'^  r.::^:    - 

The  Northeast  Wyoming  Study  Team  believes  that  social   and  economic  values 
are  just  as  much  a  part  of  the  human  environment  as  are  the  ecological   and 
physical    values.     For  the  most  part,   however,   past  decisions  have  been  made 
primarily  on  the  basis  of  the  socio-economic  variables.     There  is,  we  believe, 
much  opportunity  for  protecting  and  enhancing  natural   environmental   values 
and  regional   social   goals  without  unduly  restricting  the  Nation's  or  the 
region's  socio-economic  advances.     The  EQ  plan  is  directed  to  that  end. 

Conservation  is  the  cornerstone  of  the  plan.     Conservation  is  generally 
thought  of  as  a  matter  of  policy  -  energy  policy  in  particular.     The 
Yellowstone  Level    B  Study  is  not  an  energy  policy  study.      Rather,   it   is 
an  analysis  of  the  Area's  ability  to  withstand  the  impacts  that  may  be  im- 
posed by  energy  and  other  demands  on   its  resources.     Those  impacts  can  be 
reduced  roughly  in  proportion  to  any  decreases  in  demand  that  may  result  from 
conservation  practices.     Since  most  impacts  from  development  are  adverse  to 
the  natural   environment,   it  follows  that  the  EQ  plan  generally  tends  to  limit 
development  and  the  use  of  resources.     The  EQ  plan  emphasizes  the  enhancement, 
protection,   and  maintenance  of  the  environment  as  a  source  of  present  enjoyment 
and  a  heritage  for  future  generations.      It  includes  both  projects  and  programs, 
some  of  which  are  evaluated  in  monetary  terms  but  most  of  which  are  analysed 
on  a  judgement  basis  with  the  identified  benefits  and  adverse  effects  listed 
in  narrative  form. 

For  a  myriad  of  reasons  the  Environmental   Quality  Objective  and  the  en- 
vironmental  quality  account  of  other  objectives  have     received  inadequate 
analytical   treatment  compared  with  the  National   Economic  Development  Objective. 
What  follows  is  an  attempt  to  explain  some  of  the  reasons  for  this  imbalance. 

The  Principles  and  Standards   (P  and  S)   require  development  of  an  "environ- 
mental  quality"  plan  to  meet  the  intent  of  the  environmental   quality  objective. 
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According  to  P  and  S  "the  environmental  objective  is  enhanced  by  the  management, 
conservation,  preservation,  creation,  restoration  or  improvement  of  the  quality 
of  certain  natural  and  cultural  resources  and  ecological  systems  in  the  area 
under  study  and  elsewhere  in  the  Nation". 

The  Plan  of  Study  (POS)  for  the  Yellowstone  Level  B  states  on  p.  21.  .  . 
"This  study  will  be  of  reconnaissance  level.  For  projects,  programs  or  other 
elements  to  be  included  in  the  Level  B  planning  analysis  they  must  contain, 
as  a  minimum,  reconnaissance  level  cost  and  benefit  information".  On  p.  22  the 
POS  goes  on  to  say  .  .  .  "Background  data  to  be  used  in  the  Level  B  study  will 
be  taken  or  updated  from  available  sources,  such  as  reports  on  studies  listed 
in  the  Introduction  of  this  POS,  to  the  extent  practicable.  Major  baseline 
studies  will  not  be  undertaken." 

At  the  starting  date  of  this  study  there  was  not  enough  environmental 
data  available  to  adequately  evaluate  the  EQ  elements.  Time  to  develop  a 
draft  report  was  limited  to  15  months.  One  of  the  major  Federal  agencies  whose 
responsibilities  include  dealing  with  elements  related  to  environment  chose 
not  to  actively  participate  in  the  study,  and  some  of  the  state  agencies  that 
work  with  environmental  and  environmentally  related  elements  were  also  less  than 
active  members  of  the  study.  All  of  these  factors  compounded  to  work  against 
environmental  quality  before  the  study  ever  started. 

Society  has  only  recently  decided  that  it  is  important  to  obtain  and 
enumerate  environmental  baseline  data.  On  the  other  hand,  economic  data  of 
various  types  have  been  gathered  and  filed  away  for  many  years.  While  historical 
happenings  are  not  a  perfect  measure  of  future  events,  they  certainly  aid  in 
analyzing  repercussions  of  future  events.  Developing  adequate  environmental 
baseline  data  about  even  today's  situation  requires  much  time  and  money. 

The  POS's  statements  regarding  use  of  existing  studies  and  reports  and  the 
fact  that  no  new  baseline  studies  are  to  be  accomplished  are  consistent  with 


VI-16 


the  time  and,  to  a  lesser  extent,  dollar  constraints  of  the  study.  However, 
society  has  not  until  recently  encouraged  projects  that  were  primarily  environ- 
mental in  nature.  As  a  consequence,  there  were  very  few,  if  any,  "environmental" 
projects  that  had  already  been  examined  in  any  detail.  Conversely,  many  projects 
whose  major  purposes  were  national  economic  income  have  been  examined  in 
detail,  and  could  be  updated  and  proposed  as  National  Economic  Development  plan 
elements. 

The  time  has  come  and  gone  for  the  correction  of  these  inequities,  in  so 
far  as  this  study  is  concerned,  but  the  following  observations  may  be  in  order: 

1.  The  results  of  this  Level  B  study  should  be  interpreted  in  perspective.  Lack 
of  major  environmental  projects  does  not  mean  that  none  are  possible  but  only 
that  these  issues  were  not  fully  addressed.  Environmental  elements  in  the  plan 
must  be  given  the  benefit  of  the  doubt  when  account  displays  are  examined  for 
completeness  and  accuracy. 

2.  There  is  a  need  for  accelerated  programs  in  acquiring  and  publishing  envi- 
ronmental base  data  such  as  air  and  water  quality,  effects  of  interaction  be- 
tween man  and  his  environment,  environmentally  sensitive  areas  and  beneficial 
effects  of  various  elements  of  the  environment. 

3.  Techniques  should  be  perfected  and  funding  provided  for  developing  and 
publishing  environmental  projections  under  various  assumptions  about  economic 
variables. 

4.  There  is  a  need  for  research  that  would  identify  ways  to  place  a  dollar 
value  on  some  environmental  factors  such  as  visual  pollution  from  power  lines. 
The  more  environmental  amenities  that  can  be  placed  on  a  common  scale,  the 
easier  will  be  meaningful  comparisons  for  planning. 

5.  Congress  and  the  State  legislatures  should  be  encouraged  to  fund  projects 
with  high  EQ  benefits  regardless  of  evaluated  NED  benefits.  Such  a  move  would 
reassure  the  people  that  the  EQ  objective  is  more  than  a  "make  work  for 
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planners"   concept.     Once  such  a  landmark  decision  is  made,  the  precedent  would 
be  invaluable. 

6.      Federal   and  State  agencies  that  deal   directly  with  environmental   concerns 
should  not  be  permitted  to  be  merely  kibitsers  in  the  planning  process.     This 
study  effort  clearly  demonstrated  that  those  agencies   that  participated 
actively  in  the  give  and  take  of  the  planning  process  were  able  to  hold  their 
own  amongst  the  competitors  for  resource  uses;  those  whe  merely  commented  on 
the  materials  others  developed  have  little  to  show  for  their  efforts. 

Projects  and  programs  selected  for  specific  treatment  in  the  Environmental 
Quality  Plan  are  summarized  on  Table  VI-3.      Figure  VI-2  shows  the  general   loca- 
tion of  the  plan  elements.     Most  of  the  EQ-type  problems  are  covered  in  the 
Recommendations   in  Chapter  X. 
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1.  South  Tongue  Recreation 

2.  Tongue  River  Recreation 

3.  Accelerated  Land  Conservation 

4.  Energy  Development 


FIGURE  VI-2 
ENVIRONMENTAL  QUALITY  PLAN 
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Table  VI-3 
Yellowstone  Basin  And  Adjacent  Coal  Area  Level   B  Study 
Display  Of  Beneficial  And  Adverse  Effects 
EQ  Plan  -  Northeast  Wyoming 


PLAN  ELi^ENT 

ACCOUNT 

NATIONAL  ECONOMIC  OEVILOP«NT 

ENVITCNMENT^IL     C'JALITY 

STATE-REGIONAL  DEVELOPMENT 

SOCIAL  WELL-BEING 

Tongue  River  Basin 

South  Tonoue  River  Recreation 

First  Cost  -0- 

The  scenic  beauty  along  27  mile 

In  addition  to  the  NED  bene- 

The river  and  its  environment 

(including  the  East  and  West 

of  U.S.    Forest  Service-managed 

fits  the  oroject  will   gene- 

offer visitors   recreation  op- 

Forks)  -  Source   to  South 

Annual   Equivalent  Cost 

scenic  and  recreation  river  wll 

rate  J52,800  in  employment 

portunities   in   fishing,  hunt-  . 

Fori^  Reservoir 

$42,200 

be  preserved.      Twenty  seven 

benefits  and  JlOO.OOO  as  a  re- 

inq,  camping,   picnicking, 
sightseeing,   canoeing,   rafting, 

Scenic  or  Recreational   River 

niles  of  free  flowing  streams 

sult  of  induced  busin«ss   In 

Annual   Beneflti*/ iln;,,?00 

(ill   be  preserved.      Higher   le- 

the region  and  other  seconildr> 

nature  study,   and  other  water- 
related  activities.     The  ple*- 

(Proposed  administrative  desig- 

vel  of  recreation   Is  offset  by 

effects. 

nation  as  Scenic  or  Recreational 

jrotectlon  of  resource.      Inter- 

sures  associated  with  river- 

River  under  the  management  of  the 

jr^tation  enhances  public   use 

oriented  recreation  art  im- 

U.S.  Forest  Service.     No  land 

walue.      Present  or  future  en- 

portant   to   social   well-being. 

acquisition    Is  necessary  since 

Janqered  or  threatened  species 

Recreation  opportunities  along 

the  river  flo-s  entirely  within 

a/     Does  not  Include  fish  and 

>f  wildlife  or  veqetation  will 

pleasant  streams  renew  human 

Federal    lands.     There  arv  3  camp- 

Hildltfe benefits 

je   identified  and  protected. 

vitality.     Local   business  es- 

grounds  on   the  South  Tonque  with 

^ater  quality  will   be  improved 

tablishnwnts  will   profit   froai 

a  total   of  67  units  and  1   picnic 

lue   to   increased  and   Improved 

Increased  tourist  trade. 

ground  with  26  units.      This  ap- 

sanitary  facilities.      State 

pears   to  be  adequate,  and  there- 

itandards will   be  met.     Scenic, 

for^,   this  plan  does  not   Include 

■ecreatlon,  and  wildlife  op- 

any costs   for  facility  develoo- 

tions  will    be  maintained. 

■nent. ) 

nil   be  preserved  and  enhanced 

nth   future  development   choices 
lost. 

Tongue  River  Recreation 

Component  1   -  Source  to  Na- 

First Cost     $216,000 

National   Scenic  or  Recreation 

In  addition  to  the  NED  bene- 

The river  and   Its  environment 

tional    Forest  Boundarv 

River  designation  will   preserve 

fits   the  project  will   gene- 

offer visitors  and  local   resi- 

Scenic or  Recreation   River 

Annual   Equivalent  Cost 

scenic  beauty  alonq  26  miles  o 

rate  S55.392    In  employment 

dents   recreation  opportunities 

$59,700 

river.      Free   flowing  streams 

benefits   and  $67,600      is   a 

In   fishing,   hunting,   camping, 

(Proposed  national   desig- 

will  be  preserved  for  26  miles 

result  of   induced  business   In 

picnicking,   sightseeing,   canoe- 

nation as  Scenic  or  Recreational 

Annual   Benefits     $67,600 

Higher  level    of   recreation   Is 

the  region  and  other  secondarv 

ing,   rafting,  nature  study,   and 

River  with   1   major  access  site 

offset  by  protection  of  re- 

effects. 

other  water-related  activities. 

and   I   boater  access  area.     No 

source.      Interpretation  en- 

The pleasures  associated  with 

Ijnd  acquisition   is  necessary 

hances  public  use  value.     Pre- 

river-oriented recreation  are 

since   this  coiiponent   flows  en- 

sent  or  future  endangered  or 

important   to  social   well-being. 

ttn-iy  within  Federal   Lands.) 

threatened  species  of  wildlife 
or  veqetation  will   be  identi- 
fied and  protected.      Hater 
quality  will    be   improved  due 
to   increased  and   improved  sani- 
tary facilities.     State  stan- 
dards will    be  met.      Scenic, 
recreation,   and  wildlife  op- 
tions will    be  maintained. 
Scenic     and  recreational   values 
will   be  preserved  and  en- 
hanced, with  loss  of  future 

Recreation  opportunities  along 
pleasant   streams    renew  human 
vitality.     Operation  and  main- 
tenance of  facilities  will   pro- 
vide additional    full-time  jobs. 
Local   business  establishments 
will   profit   from  Increased 
tourist  trade. 

■ 

development  choices. 

■ 

Conioonent  2  -  MatiDftal   For- 

first Cost      51.828.700 

State   recreation   river  desig- 

In addition  to  the  NED  bene- 

This portion  of  the  Tongue  Ri- 

est Boundary  to  Hontana- 

nation  will   preserve  scenic 

fits   the  oroject  will   gene- 

ver offers  visitor!  numertJus  on 

W/omififj  Border 

Annual   Equivalent  Cost 

$197,200 

beauty  alonq   35  miles  of  river 
Thirty-five  miles  of  fren   flow 

rate   $103,686   In  employment 
benefits  and  5189.000   as  a 

and  off-river   recreation  oppor- 

fPecreation  fHver 

inq  stream  will    he  preserved. 

result  of   Induced  business   In 

clated  with  river-oriented  re- 

(Proposed State  designation  as 

Annual   Benefits     $189,000 

Higher  level   of  recreation   is 

the  region  and  other  secon- 

creation are   Itrportant   to 

Recreation  River  with  )  major 
access  site  and  2  minor    access 

offset  by  protection  of  re- 
source.     Interpretation  en- 
hances public   use   value.      Pre- 
sent or  future  endanqered  or 
threatened   -.p-cies  of  wildlt'e 
or   veqetation  will    'le    iflentt- 
fied  and  protected.      Water  qu- 
ality will   be  improved  due  to 
increased  and   irrproved  sani- 
tary  facilities.     State  stan- 
dards will   be  met.      Scenic,   re 
creation  and  wildlife  options 
will   be  maintained.      Scenic 
and   recreational    values  will   b( 
oreserved  dnd  enhanced  with 

dary  effects. 

social  well-being.     Recreation 
opportunities  along  pleasant 
streams   renew  human  vitality. 
Ooeratlon  and  maintenance  of 
facilities  will   create  addi- 
tional   full    time  jobs.      Loc*1 
business  establishments  will 
profit    from  Increased  tourist 
trade. 

• 

loss  of  future  choices   lost. 
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Table  VI-3 
^EQ  Plan  continued) 


PLAH  ELEftKT 

ACCOUIT                                                                                                                                   1 

NATIONAL  ECOdOHIC  D£VELOP^€NT 

ENVIRONMENTAL    OUALITr 

STATE-REGIOHAL  DEVELOPtCNT 

SOCIAL  WELL-BEING 

InerQy  ConservaCton 
Coal  production  S  convenlon 

(Develop  and  Inplenent  a  plan 
to  reduce   1975-2000  enenjy 
consu»l)t1on  by  at   leajt   35 
percent  under  what  It  would  be 
if  rates  of  per  capita  growth 
continued  as  they  hav«  In  the 
past.) 

Nunerlcal   values   for  costs 
and  benefits  are  not  available 
but  It  Is  self-evident  that 
savings    In  energy  defliand 
would   reduce   required 
Investments    In  production, 
transportation,   and 
conversion  facllltlts. 
Probably  more   important  are 
the  savings   In  environmental 
degradations,  and  the 
conservation  of  resources 
that  art  becaeiing  Increasingly 
scarce. 

A  savings  of  251  In  coal 
production   In   the   region 
would  eliminate  the  need 
for   50  million   tons  Of 
coal  per  year,  a  do/en  coal 
trains  out  of  Wyoming 
each  day,  or  a  slurry 
pipeline,  over  30.000  tons 
per  ytar  of  air  pollutants, 
housing  and  services   for 
over  5000  peoole.  and  apropor. 
tlonat*  shart  of  other  envi- 
ronmental  problems   associated 
with  coal  production  and  con- 

The  reduced  demand  for  coal 
would  decrease  the  revenues 
to  the  State  and  region, 
but  would  also  reduce  the 
demand  for  services  sorwwhat. 
The  decreased  production  woul 
have  little  effect  on  the 
types  of  water  and  related 
land  resource  developments 
that  would  be  needed  under 
the  State-regional 
development  program. 

A  decrease  In  th«  nunfter  of 
people  coming  Into  the  ar«a 
would  lessen  the  pressures  on 
existing  service  facilities, 
so  that  the  quality  of  servlc 

1  should  be  higher.     Average 
Incomes  wuld  b«  somewhat 
lower.  The  needs  for 
secondary  service  facllltitt 
-•  stores,  plumbers,  doctors, 
etc. ,  would  decrease. 

Enerqy  Development 

Coal  production  and  converslor 

(Low  level  of  developnvnt,   In- 
volves production  of  74.0  nillior 
tons  of  coal  per  year  by  1985, 
continuing  at   the  same   level    to 
2000.     The  390  megawatts  of  elec- 
tric generating  capacity  now 
available  Nould  remain  in  use 
uitll  ?000,   tut  no  new  capacity 
rtuld  be  added.     Virtually  all 
coal  produced  under  this  plan 
ould  be  exported  by  rail.) 

a/ 
Investment       $1,321,000,000 

Annual   Cost                 $398,000 

Annual   Benefits          5339, 700 

National    cos'i    for  energy 
would  increase  somewhat 
because  the  nation  would  be 
deprived  of  a  major  portion 
of  its  cheapest  fuel  source. 

a/  All  costs  and  benefit 
figures  are  exclusive  of 
transportation,  and  re- 
late only   to   the  region. 

About  233  tons  of  particu- 
lates;   1940  tons   of  sulfur 
oxides;   and  194   tons  of  nitroi 
oxides  would  be  discharged 
each  year.     Wiout  2600  acres 
of  land  would  be  used  for  en- 
ergy related  developments. 
Water  consumption  would  amount 
to  5,000  acre-feet   for  1935 
and  2000,  respectively.     At 
this  level  of  development,  it 
would  taice  about  20  coal   train 
per  day  (each  way)  to  move  the 
coal  out  of  the  area. 

Tax  and  other  revenues  from 
coal   production  will  aimunt 
to  about  SI. 2  million  per 
year  through  2000.     The  tax 
base  for  the  area  will 
Increase  by  about  300 
million,   not   Including  the 
value  of   residential   and 
corimerctal   facilities  that 
would  result  from  the 
develoiment.      Public  facllltii 
such  as  schools,  libraries, 
reiical  Institutions,  water 
and  seweage  plants,  etc., 
will  be  taxed  to  me«t 
expanding   loads,  but  the  n«w 
employment  will    Involve  only 
about   1000  people,  so  Impacts 
of  people  will  not  be  too 

Average  Incomes  nuy  increase 
slightly.     In  the  long  run, 
services  will     probably 
deteriorate  as  the  area 
struggles  to  keep  up  with 
growing  social    loads. 
Without  the  economic  gains 
that  would  b«  associated 
with  more  Intensive  resource 
developments.     The  life-style 
s       of  the  area  would  be 
least  disturbed  by  this 
relatively  low  level  of 
development. 

Land  Conservation 

Investnwit  Cost     J71, 988,000 
Annual  Cost                 4,600,000 
Annual  Benefits                NA 

About  11,500,000  acres  of 
land  <«uld  be  protected  from 
the  ravages  of  water,  wind, 
fire  and  climate.     Air 
pollution   from  dust  will   be 
reduced,  water  pollution 
will  be  less  severe,  soil 
moisture  conditions  would 
be  Improved. 

Crop,  forage  and  timber 
production  would  be  Increased 
and  at   the  same  time  water 
consumption  would  be  reduced. 
Sediment  control    needs  would 
be  substantially   reduced   In 
streams  and  at  existing  and 
new  structures.     Employment 
opportunities  associated  with 
the  program  would  generate 
so™  S20.000.000  worth  of 
expenditures,  and  induced 
benefits  would  amount  to 
about  $5  million  per  year, 
dispersed  over  the  entire 
study  area. 

Construction  and  management 
expenditures  would  provide 
some  full  and  part-time 
employment   throughout   the 
area.     Increased  production 
would  permit  owners  and 
operators  to  enjoy  a  higher 
standard  of   1 Ivlng. 

Treatment   to  protect   land 
resources 

(About  207.300  acres  of  non- 
federal, non-Irrigated  cropland 
and  100,100  acres  of  Irrigated 
cropland  would  be  treated.    In 
addition,   544,100  acres  of 
Federal'/  owned   range  and  forest 
land  and   10,636.500  of  non- 
federal pasture,   range  and  fores' 
land  would  be  treated.) 
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Table  VI-4 
Northeast  Wyoming 
Energy  Resource  Requirements       a/ 
Environmental  Quality  Plan  -  Energy  Development 


ITEM 


1935 


Area  5 
(Powder) 


Coal  Production 
(Million  Tons/Year) 

BTU  Content 
(Million  BTU/Ton) 

Coal  Consumption 
(Million  Tons/Year) 

Generation 

Syngas 

Generation 
(Megawatt   Capacity) 
(Gigawatt*Hour/Yeai 

Water  Requirement 
(Acre-Feet /Year 
Mines 

Reclamation 
'     Syngas 
Generation 
Slurry 
Total 

Labor  Requirement 
(Man*Year/Year) 

Mines 

Syngas 

Generation 
Total 

Capital  Requirement 
(Million  Dollars) 

Mines 

Syngas 

Generation 
Total 

Land   Requirements 
Strip  Mining 

(Acrss/Year) 
Rites 
(Acres) 
Mines 
Syngas 
Generation 
Total 

Air  Pollutants 

(Tons/Year) 
Particulates 
Sulfur  Oxides 
Nitrogen  Oxides 


Area  6 
(Tongue) 


Total 
St.    Area 


16.45 


1.43 


390 
)     2,392 


1,480 
2,072 


1,283 


4,835 


50_ 

1,530 


295 
295 

531 

2,264 

390 
2,654 


1,196 
14,356 
11,963 


55 


390 
2,392 


1,490 
2,117 


2000 


Area  5 
(Powder) 


1,490 
50 


1,540 


2,264 
390 


2,654 


1,196 
14,356 
11,963  . 


128.15 


1.43 


390 
2,392 


1,490 
2,072 


1,283 

15,000 


Area  6 
(Tongue) 


19,835 


2,376 
50 


2,426 


651 


3,930 
390 


4,320 


1,196 
14,356 
11,963 


13.5 


b/ 


2,000 
16,320 


69 
311 


30,000 


Total 
St,    Area 


30,380 


70 
262 


332 


10 

660 


670 


30 


104 
2,000 


2,104 


■  5,258 
63,111 
52,591 


132 


16.48 


6.83 


2,390 
18,712 


1,549 
2,383 


31,283 

15,000 


50,215 


2,446 
312 


2,758 

661 

660 
1,321 

2.960 

4,034 
2,390 


6,424 


6,454 
77,467 
64,554 


a/  Harza's  Most  Probable  Run  adjusted  to  74  million  tons  production  in  Area  5  in  1985, 
with  a  2000  megawatt  power  plant  added  in  Area  6  by  2000,  gasification  eliminated, 
and  one  25  million  ton  slurry  line  by  2000. 

b/  Coal   produced  in  Montana. 
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State-Regional   Development  Plan 

The  so-called  State-Regional   Development  Plan  is  not  really  a  plan  in  the 
sense  that  it  attempts  to  satisfy  all   State-Regional   needs.      It  is,  more 
precisely,   a  listing  of  those  projects  and  programs  that  the  Study  Team 
believes  should  be  handled  at  the  State-Regional    level   because  the  benefits 
are  largely  regional    in  nature;  or  because  the  control   of  resources  should 
remain   in  local,  State,  or  regional   hands;  or  because  there  are  other 
pertinent  factors,  such  as  the  State's  direct  participation  in  the  Yellowstone 
River  Compact. 

The  primary  reason  for  identifying  projects  for  the  State-Regional 
plan  in  the  Northeast  Wyoming  area  stems  from  the  Study  Teams  firm  conviction 
that  the  water  supplies  available  to  the  area  should  be  developed  on  a 
multiple-purpose  basis   if  the  maximum  benefit  is   to  be  obtained  from  their 
use.     A  related  factor  is  that  the  best  use  of  resources  may  change  over  the 
years  ahead  --the  demand  for  coal   may  disappear,  and  the  demand  for  agricultural 
production  may  increase  drastically,   for  example.     In  such  a  changing  world, 
it  seems  apparent  that  State  control   of  the  water  it  owns  has  important  admini- 
strative advantages.     There  is  no  suggestion  here  that  the  State  would  not  or 
should  not  honor  whatever  commitments  it  sees  fit  to  make.     The  point  is  that 
when  needs  change,   a  public  agency  can  shift  with  the  needs  by  merely  reaching 
some  accommodation  with  the  parties  involved  rather  than  having  to  go  through 
a  long  process  of  sales  and  acquisitions,  permit  transfers,  and  other  admini- 
strative processes  that  are  time-consuming,  expensive,  and  too  often  non- 
productive. 

It  would,   however,  take  a  considerable  amount  of  these  types  of 
maneuverinqs  before  the  State-Regional   developments  considered  herein  could 
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be  implemented.  Many  of  the  resources  that  would  be  used  involve  existing 
water  rights  that  have  been  established  by  administrative  actions  or  court 
processes.  Many  of  those  rights  would  need  to  be  abrogated,  adjusted,  or 
transferred.  It  appears,  from  the  limited  amount  of  study  permitted  within  the 
limits  of  this  Level  B  analysis,  that  the  needed  changes  could  be  made  without 
jeopardizing  anyone's  ability  to  meet  their  identifiable  needs.  At  the  same 
time,  additional  benefits  could  be  generated  by  better  use  of  the  resources. 

This  study  does  not  pretend  to  provide  final  answers  to  the  many  questions 
involved  in  the  suggested  developments.  The  Study  Team  believes,  however, 
that  the  possibilities  have  enough  merit  to  warrant  detailed,  continuing 
analysis,  and  proposes  them  as  plan  items  in  the  hopes  that  steps  will  be 
taken  promptly  --  hopefully  under  State  leadership  with  local  and  Federal 
participation  --  to  move  into  Level  C  detailed  analyses  and  thus  determine 
whether  the  projects,  in  fact,  have  the  advantages  that  they  seem  to 
possess  on  the  basis  of  preliminary  analysis. 

Time  is  of  the  essence.  There  is  no  firm  negotiating  value  in  these 
proposals  until  such  time  as  it  can  be  definitely  established  that  (a)  they 
are  worth  implementing,  and  (b)  they  will  be  implemented  on  a  schedule  that 
will  provide  the  water  when  and,  within  reasonable  limits,  where  it  is  needed. 
Chapter  X  of  this  report  includes  pertinent  recommendations. 

The  projects  that  are  particularly  significant  for  State-Regional  con- 
sideration are  shown  on  Figure  VI-3  and  summarized  in  the  table  VI-5  that 
follows.   These  projects  are  expensive,  but  they  are,  in  the  long  run,  self- 
liquidating.  They  also  involve  stage  construction,  so  that  the  investment 
can  be  made  over  a  period  of  years  as  demands —  and  therefore  returns  on  the 
investment  --  increase.  They  would  appear  to  qualify  for  funding  under 
provisions  of  the  1977  law  that  sets  aside  a  portion  of  coal  taxes  for  water 
resource  development. 
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1.  South  Tongue-Prairie  Dog 

2.  Kaycee 

3.  Northeast  Wyoming  Water  Project 


FIGURE  VI-3 
STATE  REGIONAL  DEVELOPMENT  PLAN 
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Table  VI-5 

Yellowstone   Basin  And  Adjacent  Coal   Area  Level   B  Study 

Display  Of  Beneficial  And  Adverse  Effects 

SRD  Plan  -  Northeast  Wyoming 


ACCQWIT                                                                                                                                   1 

PLAX  CL;."!:*! 

•iATIO.IAL  ECO,\O.XrC  CrVSLO?,"!!!! 

ENVrWIVSNTA'.     OUAUITY 

STATE-RtOICNAL  CEVELO?:<TV 

SOCIAL  -ell-3e:vs 

Tongue  River  Basin 

South  Tontiue-Prairie  Coq  Prtj->ct 

Total   Cost     $24,497,000 

There  would  be  a  loss  of 
about  2.5  miles  of  excellent 

In  addition  to  the  NED  benefits 
the  project  would  generate  lo- 

Would inundate  about   3  miles  pi 
U.S.   Hwy.    14,   a  privately  ownei 

Irrigation,    recreation,    fi5h 

and  Kildlife,  industrial  water 

Total   Annual   Cost  51.238,000 

stream  fishery  (Class  2)  re- 

cal  benefits   from  employment 

campgrounds  and  a   group   camp. 

Supply  a/ 

placed  by  a   reservoir  fishery. 

(S371.400)   and  induced  and 

and  a  number  of  sunmer  nomes. 

Annual   Benefits: 

The  reservoir  will    Inundate 

steming  from  ($3,000,000  ••-). 

All   of  these   facilities  could 

(«  J7.300  acn-foot  res»rvoir  at 

Irrigation         S357.000 

some  i:n!ortant  wildlife  habi- 

Additional   facilities  will   be 

be  relocated  along   the  reser- 

the South  Fork  Site,   created  by 

V 

tat,  and  suimer  gracing  im 

regulated  to  handle  population 

voir  but  the  setting  would  be 

§  dam  about  50  feet  high  and 

Industrial     $3,367,000 

for  livestock.      US.    Hwy.l4 

increases. 

changed  from  a  natural   stream 

1,000   feet   long;   a  2-mile   long 

will  be  relocated  to  provide 

irei  to   a    flat-water  area.     A 

conduit  in  Tongue  River  Canyon;  a 

scenic  views  of  dam  and  reser- 

readily accessible  area   for 

canal   to  provide  9,200  acres  with 

voir.     View  of  existing  na- 

small  boats,  water-skiing. 

subplerental   water;   and  releases 

tural    stream  along  hignway 

flat-water  fishing,   snow-mobil- 

to   the  stream  for  instream  flow 

will  be  inundated.     Diversion 

ing  and  other  uses  would  be 

use  and  dovipstream  diversion   for 

and  aqueduct   in  Tongue  River 

made  available  to  the  public. 

Industrial    use.     Fi ra  water  yield 

valley  and  drawn  down  of  the 

of  the  system  would  be  27,600 

reservoir  resulting  in  mud 

acre-feet/year  --15.700  for  irri- 

flats may  be  aesthetically 

gation  and,  11.900   for  other 
uses.) 

undesirable. 

a/  Prairie  Dog  Reservoir  would  be  built  by  private  industry  as  a 

part  of  this  development.     Total    firm  water  needs   for  industry 

are  30.000  acre-feet/year,  including  the  11,900  to  be  provided 

by  South  fork  Reservoir.     Total  cost  of  the  joint  development 

would  be  about  S42  million,  annual  costs  would  be  S2.1  million 

and  annual  benefits  about  $10.1  million. 

V  At  S325/acre-foot  alternative  cost;  Benefits  for  fish  and  wildlife,  recreation,  and  instream  flow  not  available. 

Poudt  r  rii  jcr  Dj'  in 

Kaycee  Project 

(SI. 000) 

About  1.000  acres  of  range 

In  addition  to  the  NEO  benefits 

About   30  new  family  sized  Irri- 

Irrigation, M41  water 

land  would  be  converted  to 

employment  and   induced  and 

gated  fams  would  be  made  avail. 

Investment                        $26,500 

water  storage  use,  and  5,000 

stemning  from,  benefits  amount- 

able  in  the  area.      Income  to 

(The  project  would  involve  State 

acres  of  range  would  be  con- 

ing  to   51,375,000  per  year 

existing  fan^rs  would  be  in- 

acguiiition of  the  Carter-Arco 

Annual   Cost                          2,227 

verted  to  irrigated  agricultun 

would  accrue  to  the  area. 

creased,   and   trade   in  the  com- 

energy company   interests    in 

with  the  accompanying  change 

munities   serving  the  area  would 

Middle-Fork   reservoir,   to  provide 

Annual   Benefits^'               1,127 

in  wildlife  habitat.     Floods 

)e  enhanced.     Sere  additional 

supplemental  water  supplies  as 

would  be  controlled  by  sur- 

part-time effployment  would  be 

agreed  to  under  the  existing 

charge   in  the  reservoir. 

required  on   fe  farms,  and 

Carter-irrigation  district  con- 

Streamflows below  the  reservoii 

additional   service  employment 

tract,   plus  water  for  4700  add- 

would be  stabilised. 

would  be  made  In  the  service 

itional    Irrigated  acres,   (and 

a/     Does   not   include  Fish  S 

area. 

supplemental  water  for  additional 

Wildlife,   instream  flow. 

presently    irrigated   land  in  the 

or  Municipal   and  Indus- 

\ 

area).     Hater  could  also  be  sup- 

trial water  values. 

plied  to  towns  south  and  east  of 

Powder  River.     The   industrial 

water  for  Carter  and  ."irco  would 

be  replaced  from  the  proposed 

Northeast  Wyoming  Water  Project.) 

Norf-ejst  W/oming  Wjter  Project     Investment: 

This  project  would  eliminate 

Employment  and  induced  beneflt5The  qual'ty  of  water  available 

A  coordinated  water  supply 

Stage  One             $  31,745,000 

the  need  for  separate   indus- 

in the  area  would  a.mount  to        to  Gillette  and  other  cormun- 

system  for  agriculture. 

Stage  Two                42,852,000 

trial   and/or  agricultural 

so™  $5  million,  during  the         "i"  i"  the  area  would  be 

Industry,  recreation,  fish  J 

Stage  Tliree             EB, 415,000 

water  storages  and  related 

construction  periods,  and  about  significantly   imoroved,     Averag. 

wildlife  and  other  functions. 

Total                     l63.0lJ,00() 

oipeline  and  other  facilities 

S2.5  million  per  year  during      (income   in  tne   irea  would  increa^ 

»t  sites  un   the  Pc^d^r  and 

the  operatino  oeriod,                    las   a   result  of  'ne  developments; 

(::u  project  would  b-   developed 

annual   Cosrs: 

::r3Zy  'Jcman   Cr-eek.      Irstrejm     J 

■-ha*,  the  oroject  would  permit. 

in  tTree  stages  to  keep  :h9  in- 

Stage  One            S     3.353.000 

flows  woulo  be  enhanced  on   tn?| 

vest.rent   and  adverse  effects   to 

Stage  Two                   3.9  37,000 

Powder  ind  en  Clear  Creek,  and 

a  minimum  coffirensurate  with 

Stage  Three              5.514.000 
Total                       Ib.ill.oSi) 

possibly  on   the  Little  Powder 

needs.     The  first  stage  would 

and  other  tributaries   depend- 

involve development  of  a  deep- 

ing  upon  where  return   flows 

well    field  near  lloorcroft  to 

Cenefits; 

are  ultimately  channeled.     A 

obtain  water  from  the  'ladison 

Stage  One             i     4. 475.000 

single  pipeline  would  serve 

formation,   and  a   pipeline   from 

Staoe  Two                  5.300.000 

the  same  purposes  as  several 

the  field  to  the  regulating   rcs- 

Stage  Three            10.237.000 

that  might  otherwise  be  de- 

«'voir near  Gilletf!.     Hater 

Total                     \-).16rMy 

veloped.     About   3  nilos  of 

would  be  delivered  to  users  at 

poor-quality   fishing  stream 

the  reservoir  site.      The  second 

would  be  replaced  bj  a  reser- 

. 

stage  would  invo'ive  a  pumping 

voir  fishery.     A  reservoir 

plant  on   lower  Clear  Creek  and 

fishery  and  recreation  water 

a  pipeline  and  p.nps  to  move 

body  would  be  provided  near 

wat-ir  to  the  regulatory  reser- 

Gillette on  a  stream  that 

voir.     Tne  third  stage  would 
invjive  clrstruc-ion  of  a 

has    little  or  no  recreation 
or  fishery  value  now.     Wild- 

250,030 acre-foot   reservoir  on 

life  habitat   in  the  reservoir 

lower  Clear  Creek  to  firm  up 

areas  would  be  destroyed. 

supplies  for  'he  Clear  Creek- 

Rawhite  pipeline  and  regulating 

reservoir.) 
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CHAPTER  VII 
THE  RECOMMENDED  PLAN 
Selection  of  Plan  Elements 
In  the  selection  of  plan  components  to  be  included  in  the  recommended  plan 
the  basis  for  justification  included  two  primary  considerations:  1)  does  the 
plan  respond  to  the  remaining  needs  identified  in  Chapter  IV,  and  2)  does  each 
plan  element  meet  the  criteria  for  an  NED,  EQ  or  SRD  program  or  project? 

In  order  for  an  SRD  element  to  be  included  in  the  recommended  plan  the 
means  of  implementing  that  element  had  to  be  available  or  a  recommendation  made 
that  would  lead  to  its  being  implemented. 

For  a  more  detailed  description  and  analysis  of  the  plan  elements  in- 
cluded in  the  recommended  plan  the  reader  is  referred  to  Chapter  V,  and  to 
the  supporting  materials. 

Energy 

Energy  development  in  Northeast  Wyoming  will    impact  more  heavily  on  the 
area  than  any  or  all   of  the  other  elements  considered  for  inclusion  in  the 
recommended  plan.      It  was  therefore  the  part  of  the  plan  that  gave  the  study 
team  the  most  concern,  and  the  part  on  which  there  was  not  a  clear  consensus. 
There  was,   however,  general   agreement  that: 

(1)  The  area  should  do  as  much  as  it  reasonably  could  toward  meeting 
the  nation's  energy  shortage  within  the  limits  of  manageable  im- 
pacts on  the  area. 

(2)  The  critical   impact  problems  would  be  water  use,  boom-and-bust  pop- 
ulation changes,  and  air  and  water  pollution. 

Water  Use 

Information  available  to  the  study  team  indicates  that  water  could  be 
made  available  from  within  the  planning  area  to  meet  the  needs  of  any  of  the 
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considered  energy  options,  and  still    leave  enough  water  for  agriculture,  mu- 
nicipal  and  other  foreseeable  demands  to  well  beyond  the  year  2000.     Neverthe- 
less, there  is  a  great  reluctance  to  commit  any  more  water  to  energy  use  than 
is  absolutely  necessary,  on  the  grounds  that  in  the  very  long  run  other  water 
needs  may  increase  considerably  beyond  those  identified  for  the  next  quarter- 
century.     Table  IV- 15  shows  that  energy  water  uses  are  minimized  if  the  mined 
coal    is  shipped  out  of  the  area  by  rail   or  pipeline.     There  has  been  much  con- 
troversy about  the  use  of  Wyoming's  water  for  slurry  pipelines,  but  the  facts 
are  that  the  per-ton  use  of  water  in  a  slurry  line  is  only  1/3  to  1/2  as  much 
as  the  consumptive  use  of  a  water  cooled  electric  plant;   1/7  to  1/4  as  much 
as  a  coal    liquifaction  plant;  and  1/10  tol/5  as  much  as  a  gasification  plant. 
In  other  words,  for  a  given  amount  of  mined  coal,   the  amount  of  water  left 
for  instream  flows  and  other  uses  in  the  Yellowstone  basin  states  would  be  max- 
imized if  the  coal    is  transported  out  of  the  area  by  trains  to  the  limit  of 
their  capacities,  and  then  by  slurry  pipeline  for  the  remaining  tonnages.     The 
Recommended  Plan  porposes   that  course  of  actions. 

The  People  Problem 

The  boom-and-bust  people  problems  are  associated  to  some  degree  with  the 
mines  and  transportation   facilities,   but  the  big  problems   result  from  the  con- 
struction  forces   required  to  build  conversion   facilities.     The  Study  Team  felt 
that,    in  terms   of  future   in-area  needs,    its  only  conversion  obligation  was   some 
increase  in  electric  generating  capacity.     Having  assumed  that  obligation,  addi- 
tional  people  impacts  would  be  minimized  by  no  further  conversions   (i.e.   no  gasi' 
fication)   in   the  area.     There  are,  obviously,   construction   impacts   for  both  rail- 
roads and  slurry  lines,   but  they  do  not  involve  such  large  construction  forces, 
and  they  are  dispersed  over  large  areas. 

The   Recommended  Plan  would  involve  a  permanent  energy-related  work  force 
in   the  Area  of  about  6,587  people  by   1985  and  9,343  people  by  the  year  2000. 
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These  employees  and  their  activities  will   generate  a  total   population  increase 
of  30,000   to  40,000  by  the  turn  of  the  century. 

Air  and  Hater  Pollution 

Similarly,  the  air  and  water  pollution  problems  are  much  less  severe  for 
transportation  facilities  than  for  conversion  complexes.     Dust  and  engine-ex- 
haust emissions  are  problems  for  the  railroads,  and  for  the  collection  and  pul- 
verizing systems  for  slurry  lines,  but  these  air  problems  are  considerably 
less  severe  than  those  associated  with  conversion  facilities.     Water  pollution 
problems  are  virtually  non-existent  for  either  transportation  mode. 

Plan  Selecti on 

In  the  light  of  these  considerations,  the  Team  concluded  that  the  best 
compromise  between  meeting  the  national   needs  and  preserving  the   area's   coveted 
way  of  life  would  be  to  use  the  no-gasification  model   runs  as  the  basis  for 
the  energy  portion  of  the  recommended  plan.     The  team  recognized  that  this  al- 
ternative relinquishes  some  very  substantial   local   and  state  revenues  that 
would  be  associated  with  conversion  facilities,  but  feels  that  disadvantage  is 
more  than  offset  by  the  reduction  in  other  impacts. 

The  team  also  appreciates  the  fact  that  its  recommendations  are  not  iron- 
clad, and  that  some  conversion  may  later  be  found  desirable,  or  may  take  place 
regardless  of  its  merits  from  the  local   point  of  view.     The  intent  of  the  Rec- 
ommended Plan  is  to  establish  a  direction  and  target  that  will   provide  guide- 
lines  for  future  activities  in  the  area,  recognizing  that  adjustments  will   un- 
doubtedly have  to  be  made  as  the  problems  of  the  future  emerge. 

Rejected  Projects 

Two  projects  that  were  included  in  the  National   Economic  Development 
Plan  were  not  included  in  the  Recommended  Plan.     From  the  economic  point  of 
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view,   the  South  Tongue-Prairie  Dog  Project,  with  a  large  reservoir  on  the  South 
Fork  of  Tongue  River,  would  make  the  best  use  of  the  available  Tongue  River 
water  supply  to  produce  needed  goods  and  services.     The  reservoir  site  lies  in 
an  area  of  high  recreational   values,  and  in  a  winter  feed  area  for  big  game. 
The  Study  Team's  analysis  shows  that  most  of  the  benefits  of  the  larger     project 
can  be  obtained  by  development  of  a  small    reservoir  further  upstream  that  would 
be  much  less  damaging  to  the  environment.     Preserving  the  lower  part  of  South 
Tongue  as  an  open-water  stream  was  judged  to  provide  environmental   values  that 
would  more  than  offset  the  economic  values  foregone. 

The  Ucross  Unit  in  the  Clear  Creek  drainage  was  eliminated  because  the 
water  supply  for  the  project  was  considered  uncertain  at  best,  and  at  worst  vir- 
tually non-existent  if  all   existing  water  rights  are  fully  used. 

Display  of  the  Plan 

The  elements  selected  by  the  Study  Team  for  inclusion   in  the  Recommended 
Plan  are  shown  on  Figure  VII-1,  and  a  more  detailed  map  is  bound  at  the  back 
of  the  report.     A  summary  of  the  four-account  analysis  of  each  element  is 
shown   in  Table  VII-1.      In  addition,  the  recommendations   listed  in  Chapter  X 
are  a  part  of  the  Recommended  Plan. 

Table  \lll-2  shows  the  energy  impacts  of  the  Recommended  Plan,  and  Table 
VII-3  shows   the  sources  of  water  for  the  projects  and  programs   included  in 
the  plan. 


VII-4 


Figure  VII-l    Recommended  Plan 


Tongue  River  Basin 

1.  Sheridan  Flood  Control 

2.  South  Tongue  Irrigation 

3.  South  Tongue  Recreation 

4.  Tongue  River  Recreation 

Powder  River  Basin 

5.  Kaycee  Unit 

6.  Middle   Fork   Crazy  Woman 

7.  Northeast  Wyoming  Water 
Project 


Cheyenne  River  Basin 

8.  Cabin  Creek  Watershed 
Basinwide 

9.  Energy  Conservation 

10.  Energy  Development 

11.  Accelerated  Land  Conservation 
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Table  VII-1 

Yellowstone  Basin  And  Adjacent  Coal  Area  Level  B  Study 

Display  of  Beneficial  And  Adverse  Effects 

Recommended  Plan  -  Northeast  Wyoming 


NATIONAL  ECCXO^IIC  C£VELOP^«NT 


EN/nCNICNTjll     QUALITY 


STATE-HEGIONAL  KVELOPMeUT 


SOCIAL  V;LL-3eiNG 


Tonoue  niver  Basin 

3heridan  Flood  Contro 

III) 

(Stage 

Flood  control 

(Project  involves  const 
of  2.4  niles  of   intermi 
vees   and  channel   itn)rt3v 
•long  Goose  Cr^ek  upstn 
Stage  I.) 

ruction 
tent  le- 
ments 
am  of 

First  Cost     $894,000 

TotaT  Annual  Cost     561,000 

Identified  Benefits  $43,000 
(Value  of  protecting  Stages 
I  and  It  developrents  have 
not  be  evaluated.) 


Improved  human  envlro! 
through  weed  reduct'oi 
drainage,  and  mosqult 
Fourteen  acres  of  de 
and  grubbing  may  redu 
wildlife  habitat. 


Beneficial   Effects: 
$65,000  regional   growth  per 
year  resulting   from  flood 
protection; 


Protects  200  acres  of  urban 
land  and  Improvements  from 
flooding;  Enhances  the  hea 
and  social  well-being  of  10.000 
residents;  Encourages  raor^ 
orderly  development  In  pro- 
tected area*. 


South  TopQue  Watershed 


"IrVr 

;at1on.  Recreation 

(I 

n  and  re 

reatlon  waU 

tta 

race  0 

ro.iec.tJnt 

luding 

11 

000  ac 

re-fe-t  o 

storage 

at 

a   site 

on  South 

Ion 
Inv 

erted 

«er.  a  di 
ipnon.  ai 

d  a  canal  to 

»IJe  3 

200  acre 

with  a 

luppl.'tflen 

al  water 

supply  that 

MOU 

Id  gW 

son   q. 

•  the  are 
=ta.) 

a  full 

First  Cost     $4,787,000 
Total  Annua l~Cos"t"  $343,000 
Annual  Benefits    $356,980 


The  reservoir  will    Inundate 
about  one  mile  of  fishing 
stream,   and  about  230  acres  o 
wildlife  area  or  potential 
camping  area.     A  barren  area 
of  about  110  acres  will   be  ex 
posed  by   the  annual    reservoir 
drawdown.     Steamflow  rates  be 
tween  the  reservoir  and  the 
diversion  structure  will   be  di 
creased  during  periods  of  peak 
flow  and  Increased  during 
seasons  of  low  flow.     The 
?,000  acre-foot  permanent  pool 
will   have  about   120  acre  of 
flatwdter  available  for  fish- 
ing, waterfowl,  and  recrea- 
tional  use.     A  48  inch 
diameter  pipe  will  be  exposed 

Tongue  Canyon  for  about  2 

es  or  oore. 


In  addition  to  the  NED 
benefits,  the  project  will 

rate  $455,000   in   regional 
benefits  as  a  result  of  In-    ■ 
reased  efrployment   Income, 
Induced  business   In  the  reglor 
and  other  secondary  effects. 


nl^ill 
d  be  1 


Net  ranch  income  would  be  In 
creased  about  $200,000  . 
and  coTOionlty  Income  woi 
Increased  an  average  of 
$940,000  annually  because  of 
increased  employment  and  busi- 
ness generated  by  the  project. 
Ranch  and  comunity  Income 
would  be  stdbill:ed  by  more 
dependable  agricultural   pro- 
duction.    The  project  will   pPD 
an  average  of  22  full 
jobs   and  26  seasonal   on- 
jobs.      Increased  income 
d  allow  beneflcaries  to 
actively  participate   In     ' 
al .  cultural,   recreatlonali 
•nd  coninunlty  activities  of  thi 
region.     Increased  agrlculturM 
production  during  the  last 
half  of  the  growing  season  wou|< 
reduce  the  fire  hazards.     The  ' 
linpoundment  of  water  would 
provide  Increased  recreatlonel 
opportun1t1e«  to  users. 


I     (inc 

Fork 


Recreational  Ri» 


(Proios?'!  aaninist-ative  desig- 
nation as  Scenic  or  Recreational 
River  under  t.ne  ranagerent  of  the 
U.S.    Forest  Service.     No  land 
necessary  since 
entirely  within 


tion  is 
the  river  flow 
Federal   lands. 


<ls  on  the  South  Toniu( 
al  of  67  units  and  1  picnic 
d  with  26  units.  This  ap- 
to  oe  adequate,  and  there- 
•.h-3  3ljn  roes  not  include 
JCil  ity   '.'.jvelop- 


If  EKcludlng  a  sma 
above  Shutts  Fl 


Cor.ponent  1   -  Source  to  Na- 
ti^nj  1    Forust  Boundary 
Scenic  or  Recreation  River 


(Proposed  national  desig- 
nation as  Scenic  or  Recreation 
River  uith  1  rajor  access  site 
and  1  boater  access  area.  No 
land  acquisition  is  necessary 
1  since  this  corponent  flows  en- 
elv  within  Federal   Lands.) 


Firjt  Cost  -0- 


Annual  Benefitsi/Sloe.ZOO 


he  scenic  beauty  along  27  mill 
f  U.S.  Forest  Service-managed 
cenic  and  recreation  river  wi 
be  preserved.  Twenty  seven 
liles  of  free  flowing  streans 
(ill  be  preserved.  Higher  le- 
'el  of  recreation  is  offset  by 


itecti 


In  addition  to  the  NED  bene- 
fits the  project  will  gene- 
rate $52,800  i"  employment 
benefits  and  SIOO.OOO  as  a  r 
suit  of  induced  business  In 
the  region  and  other  secondary 
effects. 


'  and  its  environment 
op- 


isit 


publi 
futur 

dangered  pr  threatened  s 
idllfe  or  vegetatio 

3e  identified 


lill 


ted. 


ty  will   be  improved 
Jue  to  increased  and  improved 
anitary  facilities.     State 
tandards  .<ill   be  net.     Scenic 
ecreation.  and  wildlife  cp- 
.ions  will   be  nalntained. 
cenic  ind  recreational  values 
lill  be  preserved  and  enhanced 
lith  future  developinent  choice' 
lost.. 


The   r 
offer 

portunlties  in  fishing,  hunt-  , 
ing,  camping,  picnicking, 
sightseeing,   canoeing,   rafting 
nature  study,   and  other  water- 
related  activities.     The  plea- 
sures associated  with  river- 
oriented  recreatl: 
portant   to  social 
Recreation  opportunu 
pleasant  streams   rene' 
vitality.     Local  business  ( 
tabllshments  will   profit   fi 
increased  tourist  trade. 


ll-beinj. 
ties  alon; 
ew  human 


First  Cpst     $216,000 


Annual   Benefit 


National  Scenic  or  Recreatio 
liver  designation  will  prese 
cenic  beauty  along  25  miles 
■Iver.      Free   flowing  streams 
lill   be  preserved  for  26  mil 
Higher  level   of  recreation   I 
et  by  protection  of  re- 
ce.      Interpretation  en- 
es  public  use  value.     Pr 
or  future  endangered  or 
atened  species  of  wildlife 
egetation  will   be  identl- 
I  and  protected.     Hater 
quality  will    be   improved  due 
to   Increased  and   improved  sani 
ry  facilities.     State  stan- 
dards will  be  met.     Scenic, 
■eatlon,  and  wildlife  op- 
s  will    be 


In  addition  to  the  NEO  bene 
fits  the  project  will  gene- 
rate t 55, 392  in  employment 
benefits  and  $67,600  is  a 
result  of  induced  business 
the  rei 
effect 


md  other 


The  r 

ver  and  its  env 

ronment 

offer 

visitors  and  lo 

cal   resl- 

dents 

recreation  oppo 

rtuni ties 

in   fl 

hing,   hunting. 

camping. 

Dicnicliing,  sightseei 

ig,  canoe 

rafting,  nature 

study,  ani 

other 

water-related  a 

rtivitiel 

The  p 
river 

oriented  rccrea 

ted  with 
tion  are 

impor 

ant   to  social   w 

ell-being 

Rerre 

ation  opportijni ties  along 

pleas 
vital 

ant  streams  rene 
ty.     Operation 

w  human 
and  rain- 

tenan 

ce  of  facilities 

vide 

additional    full- 

tirre  jobs 

loral 

business  estab' 

ishments 

will 
touri 

profit   from  incr 
St  trade. 

eased 

lal  valu 


will   be  preserved  _   ^  _ 
hanced.  with  loss  of  futun 
development  choices. 
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Table  VII-1 
(Recommended  Plan  continued) 


Tongue  River  Recreation   (Con 

Comoonent  2  -  National  For- 
est Boundary  to  ^'on:dna- 
Hyonlnq  Border 


nosed  State  designation  as 
eatlon  RWer  with  1   rajor 
ss  sit*  and  2  minor    access 
s.) 


Ffrtt  Cost     Sl.i23.?CJ 


al  Benefits     $189,000 


State  recreation  river  desig- 
nation will   preserve  scenic 
beaiiCy  along   35  nlles  of  river 
Thirty-five  miles  of  free  flow 
ing  stream  will   be  oreserved. 
H^n^er  level  of  recreation  Is 
offset  by  projection  of  re- 
source.     Interpretation  en- 
hances public  use  value.     Pre- 
sent or  future  endanoered  or 
threatened  species  of  wildlife 
or  vegetation  will  be  identi- 
fied and  protected.     \4dX.Kr  qu- 
ality will   be  irrnroved  due  to 
Increased  and  iTpnaved  sani- 
tary facilities.     State  stan- 
dards win   be  net.     Scenic,   re 
creation  and  wildlife  options 
will  be  maintained.     Scenic 
and  recreational   values  will   bi 
oreserved  and  enhanced- 


In  addition  to  the  NED  bene 
fits  tie  orojecc  will  gene- 
rate $103,686  in  er^loynent 
benefits  and  $189,000  "  « 
result  of  induced  ouslness 
the  rcoton  and  other  secon- 
dary effects. 


This  oortlon  of  the  Tongue  R1- 
offers  vUltO'S  nu-^rouV  o 
and  off-river  recreation  oppor 
The  pleasures  asso- 

are   irrportant  to 
wv.».  -=ll-be1ng.     Recreation 
opportunities  along  pleasant 
streams  "■  '  --  "- 


Ooe 


reatio 


■new  human  vi  tal  Ity. 


I  and  i 


■  of 


addi 


■aclHties  will  creat 
Monal  fjll  tiifle  jobs.  Li 
lusiness  estdbl (shrents  w 
irofit  from  Increased  toui 
trade. 


|Powder  aiv 


r^il  water 


(Tlie  project  would  involve  State 
acquisition  of  tne  Carter-Arco 
energy  company  interests  in 
HiddU-Forit   reservoir,   to  provide 

ile~erital  wa;er  supplies  as 
jagrsed  to  under  tiie  exis:ing 
Carter-irrigation  district  con- 
tract, plus  water  for  4700  add- 
itional  irr1;3ted  acres,  (and 
supplewntdl  water  for  additional 
presently   irrigated  land  in  the 
area),     i.'atsr  could  also  be  sup- 
plied to  towns  south  and  east  of 
Powder  River.     The  ind-strial 
water  for  Carter  and  .^rco  would 
be  rcplaceo  fro-Ti  the  proposed 
Northeast  Wyoming  Hater  Project.) 


Annual  Cost 
Annual  Benefits^' 


a/  Does  not  include  Fish  . 
Wildlife-  [nstroan  f:ci 
municipal  and  industr:i 
water  values  includei  i 
$12S  per  acre-foot  M  t 
site. 


Middle  Fork  Crazy  Woman 


(A  multipurpose  reser 
provide  supplerrentfll  > 
to  3,000  acres  of  exi; 
gated  l^nds.) 


;y;;e™  for  ^'gricui  ijr*. 
induscr/,  recreation,   fisn  & 
v*ildllfe  and  otner  functions. 

{Tn-i  project  would  be  developed 
in  three  stages  to  keep  the  in- 
vestTcnt  and  adverse  effects  to 
a  mininL-m  corrrensurate  with 
needs.     Tne  first  stage  would 
Involve  development  or"  a  deep- 
well   field  near  I-oorcroft  to 
obtain  water  frc:n  the  ''adtsor^ 
forraiion,  and  a  pipeline  frcTi 
the  field  to  the  regulating  res- 
voir  near  Gillette.     Hater 
ula  be  cellvered  to  users  at 
the  reservoir  site.     The  second 
«ta:e  would -involve  *  pu-pif^j 
plant  on  Icwer  Clear  Crcc'<  and 
a  pipeline  and  pu-rps  tc  rove 
water  to  Che  reg-jlatory  reser- 
voir,    Tne  third  sta;e  would 
Involve  cofistrLCticn  of  d 
ZtC.OOO  acre-foot  re'.ervoJr  on 
Icjcr  Clciir  Crse*  to  fira  u? 
stpplies  for  the  Clear  Creeit- 
R^uriide  pipeline  ^nd  regjlating 
rcier\'oir.) 


About  l.COO  acres  of  range 
land  would  be  converted  to 
water  storage  use,   and  5.000 
acres  of  range  would  be  con- 
verted to  irrigated  agriculture 
with   the  accompanying  change 
in  wildlife  habitat.     Floods 
d  be  controlled  by  sur- 


In  addition  to  the  NEO  be 
er^ployTrent  and   induced  and 
teTwilng  from,  benefits  amo' 
ng  to  $1,375,000  per  year 
would  accrue  to  the  area. 


char 


in  the 


ervol 


■fItsLAbOLt   30  r-w   family  s! 
(gated  fams  would  be  '■ 


It-  able  in  the 


Irccre 
ould  te 


existing  farmers  i 
creased,  and  trade  in  fe 
TiLnities  serving  the  area  i 
be  enhanced.  Some  add'tii 
part-time  errployment  wcjld 
required  on  the  farrs,  and 
additional  service  eTploy.- 
would  be  made  in  the  seryl 
area. 


Irst  Cost     $2,180,000 
Total  Annual  Cost     $169.C00 
Annual   Benefits         $286,000 


The  Reservoir  will   cover  about 
1  mile  of  live  stream,  and 
about  400  acres  of  mountain 
grazing  will  be  coffmitted  to 
water  storage  use.     About   150 
acres  of  barren  ground  will   bv 
exoosed  by  the  ann'jal  draw- 
down of  the  reservoir.     About 
265  acres  of  flat  water  can  b( 
made  available  for  fishing  ani 
recreation  use. 


S'J5e  Two 
Scjge  Tttree 
Toul 

3   3I,/a5,Q'-0 
;..1.4I3.0D0 

nnual  Costs; 
Stage  0ns 
Stage  Two 
Stage  Thr»s 
Total 

S     3,053.000 
3.937.000 
9.5K.CI00 
16.514.000 

ere  fits: 
Staje  C.ie 
Staje  Two 
Stase  Th'ee 
Total 

$     <,<75.0G0 
5. COO .000 
10,2'!7.0:3 

13.7o5,Ouir 

jThis  proj-ic*  would  "li 


;he  need  for 


;*?a 


d/or  agricultural 

orages  and  related 

pipeline  and  other  facilltl 

,ites  on  the  Powder  and 

:y  Aonan  Credit,      Instrea 

rs  would  be  enhanced  en 

[Powder  and  on  Clear  Cree 

Ipossibbly  on  tne  Little  Powde 

land  other  tributaries  depe.rd- 


In  addition  to  the  NED 
benefits,  the  project  will 
generate  $331,000  in  regiona 
benefits  as  a  result  of  in- 
creased errployment   income, 
induced  business  in  the  regl 
and  other  secondary  effects. 


ranch  1ncc"ie  would  t»  1' 

ased  about  $30.003. 'and 
ffunity   income  would  be   i' 


age  ■ 


annually.    Ranch  and  corri 
incD.Te  wQ'jld  be  stabilized  by 
more  dependable  agricultural 
production.     Project  InstalU- 
tlon  would  create  6  futltine 
jobs  and  6  seasonal  on-fjrm 
jobs.      Increased   incorre  v-owld 
allow  beneficiaries  to  -ore 
actively  participate  in  i;.,1al 
cultural,  recreational  and 
community  activities  of  t.-^ 
region.     Recreational  op?or- , 
tunitles  of  region  residents 
will  be  enhanced  through  the 
formation  of  the  pemanent 
pool  of  265  acres. 


and 


Imploy^enc   dnd   induced  '^rtr^fi: 
le  area  viould  amount  "o 
j5  rriUion,  during  the 
konstruction  periods,  and  abo-j 
52.3  mllion  per  year  during 
khe  o-Jerating  period. 

The  5?condary  benefits  would 
lairount  to  about  S20  million 
jper  year  when  the  project  is 
'fully  developed. 


hr.3 


whe 


(jlti 


;y  ch3 


•led. 


purposes  as  several 
|th?t  ni^ht  othe-.vlse  be  ds- 
veloped.     A:; Jut   3  miles  of 
bcor-qjalKy  firhlrg  strea-i 
l^niild  be  replaced  by  a  r.-ser- 
kcir  fishery.     A  reservoir 
[fishery  and  recreatlcn  wa'.er 
body  would  be  provided  rejr 
Gillette  on  a  stream  that 
Vias  little  or  ro  recreation 
hr  fishery  vilte  now.     Mid- 
life habitat  In  the  reservoir 
Arm  would  be  destroyed. 


Average    income  In  the  arci 
would  increase  as  a  resuU  of 
the  developments  that  the  pro- 
ject wcu'd  permit.     About  25 
people  would  be  employed   in 
the  drti    to  operate  And  main- 
tain the  project.     E:nplc/- 
ment  incorne  would  be  abojt 
$350,000  per  year,  and  gene- 
rated economic  activities 
wnuld  amount   to  about 
SI. 000,000  per  year. 
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Table  VII-1 
(Recommended  Plan  continued] 


HATIONAL  ECOno;<iC  0E/;LO?,VE«r 


ENVlCIW.'^.'ffAL  CUALITY 


stat;-:!£G!Ohai.  oe'/;lo?.'€nt 


SOCIAL  U-LL-3EI.VG 


'  Dasin 


(Multipurpose  dam  to  control 
flood  daTiage  and  provide  wate 
stonqe  for  irrigation  for 
about  330  acres.) 


First  Cost     $397,240 

Total  Annual   Cost       525,450 _ 

Annual   Benefits     525,480 


About  200  acres  of  rangeland 
will  be  committed  to  reserve- 
use;   about   150  acrtis  of 
land  will   be  subject  to 
periodic  inundation.     Sus- 
pended sediTCnt  will  be  de^ 


nge 


ased 


Cabin  Creek  and 
ach  of  the  Belle 


In  addition   to  the  ;IlO 
benefits,  the  project  will 
generate  523,260   in  regional 
benefits  as  a  result  of  In- 
creased employment  incorr*. 
Induced  business   in  the  regioi 
and  other  secondary  effects. 


Net  ranc>i   incoine  would  be  in- 
creased about  515,000,  and 
ccOTunity   income  would  be    In- 
creased an  average  of  nearly 
555.000,   annually  because  of 
increased  employment  and  busi 
ness   generated  by   the  project. 
Ranch  and  comiunity   inco.xe     * 
would  he  stabilized  by  irore 
dependable  agricultural   pro- 
duction.    Project  installatioi 
would  enable  more  efficient 
utilization  of  underemployed 
labor  resources  conmitted  CO 
project  area   ranches.      It 


uld  pr 


■age 


..  -lual   of  one  oart-tim. 

and  provide  additional    part- 
time  employment  in  the  agri- 
business industry.     The 
threat  of  flooding  will   be  rt- 
duced  to  area  ranches. 


(Dev 

al   p 

lop 

'eduction 
nd   implem^ 

nt   a  plan 

to  r. 

duoa 

1975-2000 

eneroy 

consurpti 

n  by  at   It 

,ist  25 

percent  u 

der  what 

t  would  be 

If  r 

tes 

f  per  cap 

ta  <iro^th 

cont 

nued 

as  they  h 
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(Involves  production  of  103.47 
million   tons  of  coal    per  year     . 
by   1385  and  203.47  pillion   tons 
by  2000.     Atout  890  megawatts 
of  electric  gt^rerating  capacity 
would  be  available  in   1985,  and 
2330  megawatts  would  be  on   line 
by  2000.    Four  slurry  lines 
would  he  required,    in  addition 
to  extensive  railroad  improve- 
r^nts,   to  move  coal    from  mines 
to   use  areas  outiiide   the  ares.) 


N,rn.rical   values  for  costs 
and  benefits  are  not  avail  ail. 
but  it  is  self-evident  that 
savings  in  energy  dei^and 
would  reduce  required 
investrents   in  production, 
transportation,   and 
conversion  facilities. 
Probably  more   important  are 
the  savings  in  environmental 
degradations,  and  the 

that  are  becoming  increasingly 
scarce. 
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51,692,000,000 

Annual   Cost         5619,330,000 

Annual   Benefits 

5723.500,000 


A  savings  of  25^  in  coal 
oroductioi   in   the   region 
would  eliminate  the  need 
for  50  million  tons  of 
coal  per  year,  a  -iozen  coal 
trains  out  of  Wyoming 

pipeline,  over  30,000  tons 
per  year  of  air  pollutants, 
housing  and  services  for 
over  5000  Jleqple,  and  a  propor- 
tionate share  of  other  env 
ronmental  problems  associa 
with  coal   production  and  c 
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About   5,873   tons  of 
particulates;  23,172  tons  of 
ulfur  oxides;  and   19.303  tons 
tf  nitrous  oxides  would  be 
discharged  to  the  atmosphere 
by   1985.     By  2000  the  relative 
figures  would  be  6,454,    17,457 
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50  1 


e-feet 
especti 
each  0 
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by  the  year  200O.     A  new  high- 
voltage  transmission  line 
would  cross  at  least  a  part  ol 
the  area.  ^ 


Tax  and  other  revenues   from 
coal  production  will  amount 
to  about  530  million  per  yea 
by  1935,  and  555  million  by 
2000.      Ihe  tax  base   for  the 
area  will   increase  by  nearly 
1   billion,   not   including  the 
value  of  residential  and 
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result  from  the  developmei 
Public  facilities  such  as 
schools,  libraries,  medic, 
institutions,  water  and  si 
age  plants,  etc.,  will  be 
quired  to  serve  a  populat 
increase  of  about  15,000. 
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the  long   run  services  wi'l 
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b/     All   figures  are  exclusivp  of  transportation. 


S:!te  and  ^rlvite  Ljnds 
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Table  VI 1-2  Energy  Resource   Requirements 
Recommended  Plan  -  Energy  Development  a_/ 
Northeast  Wyoming 


ITEM 

1985 

2000 

Area  5 

Area  6 

Total 

Area  5 

Area  6 

Total 

(Powder) 

(Tongue) 

St.  Area 

(Powder) 

(Tongue) 

St.  Area 

Coal  Production 
(Million  Tons /Year) 

100.0 

3,47 

103.47 

200.0 

3.47 

203.47 

BTU  Content 
(Million  BTU/Ton) 

16. A5 

18.90 

16.53 

16.45 

18.90 

16,49 

Coal  Consumption 
(Million  Tons /Year) 
Generation 

.79 

1.35 

2.14 

1.43 

5.40 

6.83 

Syngas 

- 

- 

- 

- 

- 

Generation 
(Megawatt  Capacity) 
(Gigawatt*Hour/Yeai 

390 
)  1230 

500 
2630 

890 
3860 

390 
2393 

2000 
10520 

2390 
12913 

Water  Requirement 
(Acre-Feet /Year 

Mines 

Reclamation 

2000 
2800 

69 

311 

2069 
3111 

4000 
5600 

69 
311 

4069 
5911 

Syngas 
Generation 
Slurry 
Total 

1283 

30,438 
36,521 

7500 

8783 

30,438 
44,401 

1284 
61.256 

30,000 

31,284 
61.256 

7,880 

72,140 

30,380 

102,520 

Labor  Requirement 
(Man*Year/Year) 
Mines 

1,850 

70 

1,920 

3,700 

70 

3,770 

Syngas 
Generation 
Total 

51 

65 
135 

116 
2,036 

51 

262 

313 

1,901 

3,751 

332 

4,083 

Capital  Requirement 
(Million  Dollars) 
Mines 

505 

10 

515 

1,022 

10 

1,032 

Syngas 

■ 

165 
175 

165 
680 

_ 

660 

660 

Total 

505 

1,022 

670 

1,692 

Land  Requirements 
Strip  Mining 

718 

80 

798 

1,436 

80 

1,516 

(Acres/Year) 

Sites 

(Acres) 
Mines 

3,000 

104 

3,104 

6,000 

104 

6,104 

Syngas 

390 
3,390 

500 

890 
3,994 

390 

2000 
2,104 

2.390 

Total 

604 

6,390 

8,494 

Air  Pollutants 

(Tons /Year) 
Particulates 
Sulfur  Oxides 
Nitrogen  Oxides 

615 
7,382 
6,151 

1314 
15,790 
13,152 

5,873 
23,172 
19,303 

1,196 
14,356 
11,963 

5,258 
63,111 
52,591 

6,454 

77,467 
64,554 

a/     Harza  Extensive  Development  Without  Gasification  run  adjusted  to  reflect  air 
"      cooling  at  Wyodak  and  addition  of  2,000  megawatts  of  generation   in  Area  6, 
using  coal   from  Montana. 
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Table  VII-3  Water  Supply  For  Recommended  Plan 
Northeast  Wyoming 


1985 


2000 


Item 

Powder- 

Powder- 

Tongue 

Cheyenne       Total 

Tongue 

Cheyenne       Total 

(Consumptive  Use 

-  acre- 

•feet  per  year) 

Demand  on  New  Systems: 

Irrigation 

- 

5,000           5,000 

7,000 

19,200           26,200 

Municipal 

- 

5,000           5,000 

- 

15,000           15,000 

Energy 

7,880 

36,521          44,401 

30,380 

72,140          102,520 

Total  Demand  7,880   46,521    54,401   37,380  106,340    143,720 

Supply  from  single  -  purpose  systems,  existing  or  anticipated. 

Irrigation  Projects  in  Plan 

Groundwater  at  Mines  a/  69 

ETSI  Wells  bj 

Osage  Powerplant 

Prairie  Dog  Reservoir  c/  7,811 


Total  Single  -  Purpose  supply  7,i 

Net  Demand  on  New  Systems 

Proposed  Supply 

Northeast  Wyoming  Water 
Project 

Stage  1  (Groundwater) 

Stage  2 

Stage  3  - 


5,000 

2,000 

15,000 

920 

5,000 

2,069 

15,000 

920  ■ 

7,811 

30,800 

23,601 

7,000 
69 

30 ,  31 1 
37,380 

17,000 

4,000 

15,000 

920 

24,000 

4,069 

15,000 

920 

30,311 

22,920 
23,601 

36,920 
69,420 

74,300 
69,420 

15,000    15,000 
8,601^/   8,601 


Total  Supply 


23,601    23,601 


15,000 
25,000 
29,420 

69,420 


15,000 
25,000 
29,420 

69,420 


a^/  Includes  mine  processing  water,  but  not  reclamation  water. 

bJ   Energy  Transportation  Systems  wells   for  slurry  pipeline. 

£/   Includes  mine  reclamation  water  for  Tongue  area. 

d/  This  demand  probably  will   develop  after  1985,  but  it  can  be  met  by  1985  if  necessary. 
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CHAPTER  VIII 

Recommended  Plan  Evaluation 

Meeting  the  Needs 
The  Recommended  Plan  meets   the  critical   needs    in  the  planning  area  to  de- 
grees  ranging  from  less-than-adequate   for  instream  flow  and  water  quality  main- 
tenance to  more-than-adequate   for  agricultural   production.     The  results,  by 
functional  areas,  are  briefly  summarized  in  the  following  paragraphs. 

Agriculture 

There  are  no  critical  needs  for  additional   agricultural  production   in  the 
study  area,  during  the  next  23  years,  either  in  terms  of  local   demands  or  the 
area's   share  of  National   production   requirements.      Some  hay  and  oats  will   be 
needed  for  livestock  feed  in   dryland  portions  of  the  basin.     Other  portions  of 
the  Yellowstone  River  Basin  and  Adjacent  Coal  Area  cannot,  however,  meet  their 
shares   of  national   needs  within   the   limits   of  plans   being  recommended  for  them, 
so  on  a  Regional  basis  there   is  a  need  for  increased  agriculture  production. 
The  deficits   in  other  portions  of  the  whole  study  area  appear  to  be  apprecia- 
bly more  than  the  surpluses  that  would  accrue  from  the  supplemental   irrigation 
that  is   proposed  for  the  Northeast  Wyoming  planning  area. 

In  addition   to  providing  grains   and  other  cash   crops  needed   in  the  Yellow- 
stone study  area,   the   irrigation  proposed  herein  would  provide   livestock  feed 
that  would  make   it  possible  to  meet  projected  red-meat  needs   in  Northeast  Wyo- 
ming,  and  provide  a  major  assist   in  meeting  the  needs   for  the  entire  Yellow- 
stone basin. 

Municipal,  Domestic  and  Industrial  Water  Use 

The  recommended  plan  provides  the  opportunity  to  negotiate  an  improved 
water  supply  for  the  City  of  Gillette,   and  for  communities   in  the  South   Fork 
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of  the  Powder  River  area,  and  for  any  other  towns  in  the  planning  area  that  may 
now  or  in  the  future  need  additional   supplies.     Specific  provisions  are  included 
for  up  to  10,000  acre-feet  per  year  of  municipal   supply  in  the  Rawhide  regula- 
tory reservoir  near  Gillette,  and  5,000  acre-feet  in  Hole-in-the-Wall    reservoir 
near  Kaycee.     Carriage  or  treatment  facilities  are  not  included  because  details 
of  specific  needs  were  not  available  to  the  Study  Team. 

No  specific  proposals  are  included  for  rural,  domestic,  or  livestock  water 
supplies,  because  none  seem  to  be  needed.  Some  incidental  values,  particularly 
for  livestock,  will  accrue  from  water  storages  and  water  transportation  associ- 
ated with   irrigation  and  other  developments   included  in  the  plan. 

No  provision   is   included  in  the  plan  for  water  supplies  for  individual 
industrial   developments,  but  the  proposed  Northeast  Wyoming  Water  Project  pro- 
vides a  flexible  system  to  meet  all   foreseeable  industrial   needs  as  they  develop. 

Land  Conservation 

The  Plan  includes  an  accelerated  land  conservation  program  that  would  pro- 
vide adequate  mechanical    and  managerial   treatment  on  about  half  of  the  land  that 
is   not  expected  to  be  adequately  treated  under  ongoing  programs.     By  the  year 
2000,  about  68  percent  of  the  area  needing  treatment  will   have  been  treated.     If 
the  land  is   treated   in  the  order  of  declining  severity  of  the  problems,   then 
something  approaching  90  percent  of  the  erosion   and  pollution   problems   associ- 
ated with   land  use  should  be   under  control   by  the  end  of  the  century. 

Flood  Control 


Proposed  completion  of  Stage   3  of  the  Sheridan   Flood  Control   Project  will 
provide  protection  for  the  City  and  adjacent  populated  areas.     Storage  struc- 
tures  included  in  the  Recommended  Plan  will   provide   flood  control   benefits   for 
downstream  areas.     No  other  levees  or  channel   systems  are  proposed,  but  the 
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recommendations  in  Chapter  X,  which  are  a  part  of  the  Recommended  Plan,  cover 
non-structural  measures  that  should  be  taken  to  decrease  floods  and  lessen  flood 
damages.   If  these  actions  and  precautions  are  taken,  the  potentials  for  major 
flood  damages  would  be  diminished,  but  certainly  not  eliminated. 

Energy 

The  Recommended  Plan  makes  no  specific  proposals  for  publicly-financed  en- 
ergy facilities,  but  it  includes  a  water  supply  system  that  supplements  exist- 
ing systems  to  make  available  as  much  water  as  may  be  needed  for  foreseeable 
energy  development. 

The  Recommended  Plan  summarized  in  Chapter  VII  includes  an  Energy  compon- 
ent, as  a  means  of  identifying  the  type  of  energy  development  that  the  Study 
Team  considers  most  desirable  and  as  a  way  to  show  what  the  effects  of  that 
level  and  type  of  development  would  be  on  the  area  environment,  water  supply, 
population,  etc.  The  recommended  level  of  energy  development  would  provide 
for  all  of  the  electrical  generation  needs  of  the  planning  area  and  the  State 
of  Wyoming  (in  conjunction  with  other  existing  or  definitely  scheduled  gener- 
ating facilities  in  the  State)  through  the  year  2000.  It  anticipates  that  a 
little  over  100  million  tons  of  coal  per  year  will  be  mined  in  the  area  by 
1985,  and  about  200  million  tons  will  be  mined  annually  by  the  year  2000.  It 
proposes  that  all  mined  coal  that  is  not  needed  to  supply  the  recommended 
2390  megawatts  of  electric  generation  (expected  to  be  on  line  by  2000)  be 
shipped  out  of  the  area  by  train  or  pipeline. 

The  computer  runs  on  which  the  Recommended  Energy  plan  is  based  assumes 
no  gasification  in  any  of  the  Yellowstone  Basin  states.  Under  this  scenario, 
the  railroads  soon  become  loaded  to  the  limits  of  their  anticipated  capacity 
and  slurry  pipelines  become  an  increasingly  important  part  of  the  coal  trans- 
portation system.  The  economics  of  geography  and  the  existing  transportation 
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system  configuration  leads  to  a  situation  where  some  Montana  coal   would  move 
to  the  southeast  over  Wyoming  rail   lines,   increasing  the  demand  for  slurrying 
coal   out  of  Wyoming.     As  many  as  four  slurry  lines  of  about  25  million  tons 
per  year,  each,   could  be  required. 

The  Study  Team  recognizes  that  even  if  Wyoming  enforced  a  no-gasification, 
no-liquifaction  policy,   it  is  quite  unlikely  that  all    three  states  would  do 
so.     The  pressures  for  conversion  in  all   states  will   be  tremendous  if  and  when 
the  economics  of  gasification  and/or     liquifaction  become  favorable  in  the  com- 
petitive market.      If  conversion  beyond  the  levels  shown  in  the  Recommended  Plan 
does  occur  in  Northeast  Wyoming,   then  the  environmental,  water  use  and  econ- 
omic impacts  discussed  in  this  and  the  following  Chapter  are  to  some  degree 
understated.     The  amount  of  coal  mined  in  the  area  would  probably  not  change 
significantly  --  the  amount  transported  out  of  the  basin  by  slurry  would  de- 
crease by  the  amount  used  at  the  conversion  plants.     Water  use  would  increase 
somewhat,   unless  conversion  technologies  are  improved  insofar  as  water  uses 
are  concerned.     Land  use  and  population  impacts  would  also  increase. 

The  plans  for  water  supply  development  contained  in  the  Recommended  Plan 
are  flexible  enough,  in  terms  of  both  magnitude  and  timing,  to  accommodate  any 
changes  in  the  energy  system  that  might  reasonably  be  expected,  without  re- 
quiring any  major  changes  in  the  basic  system  that  is  proposed. 

The  private-sector  investment  costs  in  energy  facilities  that  are  shown 
on  the  evaluation  sheets  in  Chapters  VI  and  VIII  are  not  included  in  the  econ- 
omic summaries  that  follow  in  this  Chapter.  The  energy  figures  that  are 
shown  in  the  summaries  are  only  the  repayment  costs  and  related  benefits  as- 
sociated specifically  with  the  water  supply  facilities. 

Outdoor  Recreation 


The  outdoor  recreation  program  included  in  the  plan  is  designed  to  meet 
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foreseeable  needs  for  all  activities  except  possibly  hunting  and  fishing.  The 
proposed  facilities  will  provide  additional  accesses  to  fishing  and  hunting 
areas  along  major  stream  courses,  but  the  question  of  fish  and  game  supply  is 
not  thoroughly  addressed.  (See  discussion  in  the  following  section). 

The  Recommended  Plan  includes,  in  addition  to  needed  access  areas,  pro- 
posals for  negotiating  easements  with  land  owners  along  major  stream  courses 
to  maintain  the  quality  of  the  recreation  experience  associated  with  use  of 
those  areas.  These  proposals,  along  with  the  existing  developments  and  those 
expected  to  be  added  under  the  ongoing  "without"  programs,  should  maintain  or 
enhance  the  study  area's  reputation  as  one  of  the  prime  recreation  areas  in 
the  Nation. 

Fish  and  Wildlife 

The  Recommended  Plan  includes  no  specific  provisions  for  instream  flow  im- 
provements for  the  benefit  of  fish  and  wildlife.  Changes  in  land  and  water 
use  resulting  from  the  overall  plan  will  have  effects  --  some  good  and  some 
bad  --  on  game  and  fish  values.  In  terms  of  the  overall  resources  available  in 
the  area,  the  net  effect  of  these  changes  is  not  expected  to  be  of  major  sig- 
nificance. 

The  question  of  game  and  fish  supply  was  not  addressed  in  any  specific 
way  in  the  studies.  The  Wyoming  Game  and  Fish  commission  has  historically 
done  a  commendable  job  of  keeping  supplies  and  demand  in  balance  within  the 
limits  of  water  qualities,  habitat  areas,  and  other  resources  that  are  avail- 
able. Maintaining  this  record  will  become  increasingly  difficult  as  the  in- 
evitable piecemeal  destruction  of  habitat  and  increased  demand  for  opportuni- 
ties occur  in  the  future.  The  Team  has  therefore  included  appropriate  recomf 
mendations  in  Chapter  X  that  are  designed  to  ameliorate  these  effects.  The 
combination  of  projects  and  recommendations  included  in  the  Plan  should  per- 
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mit  fish  and  wildlife  values    in   the  study  area  to  remain   at  high-quality   levels. 

Erosion  Control   and  Water  Quality  Management 

The  Accelerated  Land  Conservation  program  included  in  the  plan  will   result 
in  both  erosion  control   and  some  improvement  in  surface  water  quality.     On  the 
other  hand,  proposed  developments   involving  increased  consumptive  uses  of  water 
will   tend  to  increase  the  concentration  of  pollutants   in  some  streams  during 
low-flow  periods,   and  these  changes  may  or  may  not  create  critical   problem 
areas.     Ongoing  programs,  particularly  those  under  Section  208  of  the  Water 
Pollution  Control  Act,  are  expected  to  identify  problem  areas,  and  to  result  in 
considerable  improvement  in  erosion  and  pollution  control   and  water  quality  man- 
agement by  the  year  2000. 

Cost  of  the  Program 
The  Recommended  Plan     would  involve  initial   expenditures  of  about  $237 
million,  broken  down  to  functions  as  follows: 

Table  VIII-1  -   Investment  Cost 
Recommended  Plan  -  Northeast  Wyoming 


(Millions) 

Agriculture 

$  27.2 

Flood  Control 

a/ 
Recreation 

1.4 
4.0 

Energy 

162.1 

M  &  I  Water 

5.1 

Land  Conservation 

37.0 

Total 

$236.8 

dj   Includes  Fish  and  Wildl 

ife  Programs 
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Annual    Cost,  when   the  total   program  is   implemented,  would  be   $22.6  million. 

Annual    direct  benefits  would  be  $26,2  million,   and  secondary  benefits  would  be 

$31.5  million.      Table  \/III-2  shows   the  annual   cost-benefit  comparisons   for  the 

hydrologic  sub-areas. 

Table  VIII-2  Annual   Costs   and  Benefits 
Recommended  Plan  Northeast  Wyoming 


Annual   Benefits 

I(;ientified,  Primary, 

Sec- 

Area 

Annual 
Cost 

Primary, 
Total-/ 

Agri- 
cul ture 

Flood 
Control 

Rec- 
reation 

Fish  & 
Wildlife 

Energy 

M  14   1 
Water 

vation 

on- 
dary 

(Millions  of  Dollars) 

Tongue 

0.7 

0.8 

0.3 

0.1 

0.4 

1.2 

Powder 

18.8 

22.4 

1.6 

0.1 

0.3 

0.1 

19.1 

1.2 

24.2 

Cheyenne 

0.1 

0.1 

0.1 

0.1 

Basin 
Wide 

3.0 

3.0 

3.0 

6.0 

Total 


22.6 


26.3 


2.0 


0.2 


0.7 


0.1 


19.1       1.2 


3.0     31.5 


a/  The  projects  summarized  here  include  some  SRD  proposals  where  costs  exceed 
primary  benefits,  but  that  were  included  because  of  their  regional   secondary 
values.     See  evaluation  sheets   in  Chapter  VII   for  details.     All  benefits 
are  annual  equivalent  values. 


It  is  interesting  to  note  that,  based  on  the  figures  in  Table  VIII-2,  about 
4  percent  of  the  total   benefits   from  the  Plan  will    accrue  to  agriculture,    1  per- 
cent to   recreation,   33  percent  to  energy,   2  percent  to  Municipal    and  Industrial 
water  supply,   5  percent  to  conservation  and  55  percent  to  general   business  ac- 
tivity in  the  area. 

Cost  Allocation 

Attempts  to  allocate  costs  to  functions  on  the  basis  of  the  preliminary  and 
sometimes  incomplete  data  available  to  the  Study  Team  is  apt  to  result  in  figures 


VIII-7 


that  are  both  inadequate  and  misleading.     Accordingly,  no  attempt  was  made  to 
allocate  costs  for  individual   projects.      It  so  happens,  however,   that  most  of 
the  projects  and  programs  included  in  the  plan  are  either  single-purpose  or  are 
multiple-purpose  where  the  total    cost  approximates  the  sum  of  the  specific  func- 
tional   costs.      Thus,   a  summation  of  functional    costs,   as  shown   in  Table  VIII-3, 
pretty  well   identifies  how  costs  would  be  allocated  under  the  Separable  Costs  - 
Remaining  Benefits  method  prescribed  for  use  in  this  type  of  study. 


Table  VIII-3  Summary  of  Costs  by  Function 
Recommended  Plan 
Northeast  Wyoming 


Total 

Functional   Costs 

Area 

Agri- 

Flood 

Rec- 

M &  I 

Land 

Cost 

culture 

Control 

reation 

Power 

Water 

Conservation 

[Millions  of  Dollars) 

Tongue 

7.7 

4.8 

0.9 

2.0 

Powder 

191.7 

22.2 

0.3 

2.0 

162.1 

5.1 

Cheyenne 

0.4 

0.2 

0.2 

Basinwide 

37.0 

37.0 

Total 

236.8 

27.2 

1.4 

4.0 

152.1 

5.1 

37.0 

Cost  Sharing 

If  it  is  assumed  that  repayment  requirements  for  State  and  Federal   programs 
will,   in  the  future,   continue  as  they  are  now,  costs  of  the  Recommended  Plan  would 
ultimately  be  shared  as  shown  in  Table  VIII-4.     The  table  does  not  reflect  inter- 
est that  may  be  included  in  repayment  contract  figures.      It  should  also  be  em- 
phasized that  the  figures  shown  reflect  the  ultimate  distribution  of  costs,  not 
those  who  would  finance  the  original   development.     Most  of  the  front-end  money 
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would  be  provided  by  Federal   or  State  agencies,  after  appropriate  contracts  are 
signed  for  repayment  of  reimbursable  costs. 

Table  VIII-4  Capital   Cost  Sharing 
Recommended  Plan 
Northeast  Wyoming 


Area 

Total 

Federal 

State 

Local 
Government 

Non- 
Government 

Tongue 

7.7 

(Millions 
5.4 

of  Dollars) 

0.1 

2.2 

Powder 

191.7 

13.4 

8.1 

5.1 

165.1 

Cheyenne 

0.4 

0.2 

0.2 

Basinwide 

37.0 

21.3 

1.6 

14.1 

Totals 

236.8 

40.3^/ 

9.7 

5.2 

181.6 

a/  Assumes  most  recreation,   fish   &  wildlife,   flood  control,   and  land  conservation 
costs   for  Federal    lands  are  non-reimbursable.      Land  conservation  costs  were 
treated  as  non-Federal   costs   in   the  main   report  summaries. 
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CHAPTER  IX 
IMPACTS  OF  THE  RECOMMENDED  PLAN 

Land  Use 

The  most  significant  land  use  change  associated  with  the  Recommended  Plan 
is  the  shift  of  range  land  to  other  uses,  primarily  industrial  uses  and  water 
areas.  Approximately  19,000  acres  of  rangeland  or  about  one-tenth  of  one  per- 
cent of  the  range  available,  will  be  converted  to  other  uses.  This  shift  does 
not  necessarily  mean  a  reduction  in  the  amount  of  livestock  that  can  be  grazed 
in  the  Study  Area,  but  it  does  entail  some  change  in  the  type  of  feed  used  and 
to  a  very  minor  degree  the  average  length  of  time  that  stock  is  on  winter  feed. 

Most  proposed  irrigation  involves  supplemental  supplies  involving  no 
change  in  basic  land  use,  but  about  5,000  acres  of  new  irrigation  is  recom- 
mended. About  700  acres  of  currently  irrigated  land  will  be  inundated  or  con- 
verted to  other  uses.  Over  7,100  acres  of  new  water  areas  will  be  created; 
and  about  130  acres  of  forest  and  woodland,  or  stream  bottom  land  will  be  con- 
verted to  developed  recreation  areas.  About  6,000  acres  of  land  will  be  re- 
quired to  house  new  families  associated  with  the  plan  to  the  year  2000,  but 
the  current  use  of  the  land  to  be  used  for  housing  has  not  been  determined. 
Some  of  it  will  be  land  currently  within  cities  or  established  subdivisions, 
and  some  will  come  from  harvested  cropland  and/or  range  areas. 

Table  IX-1  shows  the  major  land  use  changes  that  are  associated  with  the 
Recommended  Plan.,  These  changes  are  only  those  that  will  result  from  the  spe- 
cific programs  and  projects  that  are  included  in  the  plan,  and  are  either  in 
addition  to  or  in  lieu  of  other  changes  that  would  occur  as  a  result  of  activ- 
ities not  evaluated  in  this  studyo 
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Table  IX-1   Land  Use  Changes   Resulting  From  Recommended  Plan 
Net  Change   From  1975  to  2000 
Northeast  Wyoming 


Sub-basin 

Irrigated 
Cropland 

Dryland 
Cropland 

Industrial 

Dryland 
Pasture 

Forest  & 
Woodland 

Dryland 
Range 

Water 

Recrea- 
tion 
Develop, 

Tongue 
River 

_ 

_ 

(acres) 

-68 

-299 

_ 

+235 

+  132 

Powder 
River 

+4,700 

- 

+120 

- 

-10,800 

+6,680 

- 

Cheyenne 
River 

+330 

- 

- 

-330 

- 

-210 

+210 

- 

Areawide 

- 

-850 

+8,494 

- 

- 

-7,644 

- 

- 

Total 

+5,030 

-850 

+8,614 

-398 

-299 

-18,654 

+7,125 

+132 

Water  Use 
Consumptive  water  use  in  the  Planning  Area  will   be   increased  by  about 
165,000  acre-feet  per  year  by  the  year  2000.     About  35,000  acre-feet  will   occur 
outside  of  the  Yellowstone  river  drainage,   and  will   be  supplied  by  sources 
(probably  wells)   from  outside  the  basin.     An  additional   30,000  acre-feet  of 
demand  will   result  from  on-going  programs   (other  than  energy)   not  associated 
with  the  plan.     Thus   the  net  effect  of  the  plan   itself  will   be  an   increased 
depletion  of  about  100,000  acre-feet  per  year  from  the  Yellowstone  system. 
Table   IX-2  shows  all   anticipated  changes   in  diversions  and  consumptions,   by  ri- 
ver reaches,   for  the  year  1985;  and  Table  IX-3  shows  the  same  type  of  informa- 
tion  for  the  year  2000.     The  anticipated  depletions  at  the  year  2000  level   are 
about  44  percent  of  the  water  available  to  Wyoming,   in   the  Tongue  basin,   under 
the  provisions  of  the  Yellowstone  River  Compact,  and  about  20  percent  of  the 
compact  water  available   in   the  Powder  basin. 
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Table  IX-2  The  Recommended  Plan 
Northeast  Wyoming  Study  Area 
Changes  in  Water  Diversion  &  Return  Flow  After  1975 
AF/Year  -  1985  a/ 


Return 

Con sump ion 

Within 

Within 

stream 

Diversion 

Reach 

Reach 

Tongue  River  Basin 
Above  Dayton 
Irrigation 

Municipal    &  Rural   Domestic 
Livestock 
Energy 
Other 


Dayton-State  Line 
Irrigation 

Municipal    &  Rural    Domestic 
Livestock 
Energy 
Other 


Powder  River  Basin 
Middle  Fork 
Irrigation 

Municipal    &  Rural    Domestic 
Livestock 
Energy 
Other 


Crazy  Woman 
Irrigation 
Municipal    & 
Livestock 
Energy 
Other 


Rural    Domestic 


16,000 

- 

16,000 

500 

- 

500 

16,500 

- 

16,500 

8,000 

187 

300 
7,811b/ 

10, 

600 

-2,600 
187 
300 
7,811b/ 

16,298 


10,600 


5,698 


35.000 

0 

14,000 

200 

- 

200 

35,200 

0 

14,200 

6,000 

2,600 

3,400 

100 

- 

100 

- 

- 

- 

- 

- 

- 

6,100 


2,600 


3,500 


Clear  Creek 
Piney  Creek 
Irrigation 

Municipal   f.  Rural    Domestic 
Livestock 
Energy 
Other 


Clear  Creek  'ibovf  I'in-?/ 
Irrigation 

Municipal   &  Rural    Domestic 
Livestock 
Energy 
Other 


Clear  Creek  below  Piney 
Irrig.ition 

Municipal    R  Rural    Dorestic 
Livestock 
Energy 
Other 


4,200 

2,000 

2,200 

100 

- 

100 

4,300 

2,000 

2,300 

4,200 

45 

100 

2,000 
25 

2,200 

20 

100 

4,345 

2,025 

2.320 

10,000 

30 

200 

6,101 

4,900 
15 

4,915 

5,100 

15 

200 

6,101 

16,331 

11,416 

con tin 

ued: 
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(Table  IX-2  continued) 


Main  Stem-Middle  Fork  to  Arvada 


Irrigation 

600 

Municipal    &  Rural   Doitestic 

- 

Livestock 

100 

Energy 

- 

Other 

128 

828 

Main  Stem  -  Arvada  to  State  Line 

Irrigation 

- 

Municipal   &  Rural    Domestic 

_ 

Livestock 

- 

Energy 

- 

Other 

- 

Little  Powder 

Irrigation 

4.800 

Municipal    &  Rural    Domestic 

- 

Livestock 

100 

Energy 

- 

Other 

- 

4,900 

Little  Missouri 

Irrigation 

2,200 

Municipal    &  Rural    Domestic 

- 

Livestock 

100 

Energy 

- 

Other 

- 

2,300 

Belle  Fourche  River 

Irrigation 

3,000 

Municipal   &  Domestic 

2,500 

Livestock 

100 

Energy  c/ 

12,500 

Other    ~ 

- 

18,100 

Cheyenne  River 

Irrigation 

1,200 

Municipal   &  Domestic 

- 

Livestock 

100 

Fnergy 

15,000 

Other 

- 

16,300 

Northeast  Wyoming  Totals 

Irrigation 

95,200 

Municipal   &  Rural    Domestic 

2,752 

Livestock 

2,000 

Energy  c/ 

41,412 

Other    ~" 

128 

Totals 

141,502 

21,300 


116 
21,416 


2,300 


2,300 


1,000 


1  ,000 


1,400 


1,400 


600 


600 


48,700 
40 


300 

TOO 

12 


412 


2,500 
100 

2,600 

1,200 
100 

1.300 


1,600 

2,500 

100 

12,500 

16,700 


600 


100 
15,000 


15,700 


45,500 
2,722 
2,000 

41,412 
]2_ 

92,646 


a/  Includes  irrigation,  livestock,  and  rural  domestic  use  changes  that 
would  occur  in  addition  to  those  associated  specifically  with  the 
Recommended  Plan. 

b/   Includes  evaporation   from  Prairie   Dog  reservoir.     Also  includes  water 
for  reclamation   of  mined   land,   in   case   it  is   needed. 

c/  Groundwater 
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Table  IX- 3  The  Recommended  Plan 
Northeast  Wyoming  Study  Area 
Changes  in  Water  Diversion  &  Return  Flow  After  1975 
AF/Year  -  2000  a/ 


stream 


Diversion 


Return 
Within 
Reach 


Consumpion 
Within 
Reach 


Tongue  River  Basin 
Above  Dayton 
Irrigation 

Municipal   &  Rural   Domestic 
Livestock 
Energy 
Other 


Dayton-State  Line 
Irrigation 

Municipal   &  Rural   Domestic 
Livestock 
Energy 
Other 


Powder  River  Basin 
Middle  Fork 

Irrigation  d/ 

Municipal    &  Rural    Domestic^" 

Livestock 

Energy 

Other 


Crazy  Woman 
Irrigation 

Municipal    &  Rural    Domestic 
Livestock 
Energy 
Other 


39.186 


35,000 

5,000 

500 


40.500 

10,000 
400 

10,400 


21 ,040 
700 

21,740 


8,000  13,120 

375  175 
500 

30,3112/  0 


13,295 


4,300 


4.300 


21,040 
700 

21,740 


-5,120 
200 

30.311^ 
25,891 


14,000 

3.000 

500 


17,500 

5,700 
400 

6,100 


Clear  Creek 
Piney  Creek 
Irrigation 

Municipal    &  Rural    Domostic 
Livestock 
iMerr]y 
Other 


Clear  Creek  above  Piney 
Irr  ig.ition 

Municipal    8  Rural    Domestic 
Livestock 
Energy 
Othor 


Clear  Creek  below  Piney 
Irrigation 

Municipal    &  Rural    Domestic 
Livestock 
Energy 
Other 


4,200 

2,000 

2.200 

200 

- 

200 

4,400 

2.000 

2.400 

4,200 

45 

200 

2.000 
20 

2,200 

25 

200 

4,445 

2,020 

2,425 

13,000 

5,000 

500 

42,220 
2,780 

6,500     . 
4,500-' 

2,780 
13,780 

6,500 

500 

500 

42.220 

63.500 

49,720 

continued: 
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(Table  IX-3  continued) 


Main  Stem-Middle  Fork  to  Arvada 
Irrigation 

Municipal    &  Rural   Domestic 
Livestock 

Energy 
Other 


600  , 

15 
500 

21 ,300 
2.000 

300 
15 

500 

198 
1,313 

179 

23.479 

19 

834 

Main  Stem  -  Arvada  to  State  Line 
Irrigation 

Municipal   &  Rural    Domestic 
Livestock 
Energy 
Other 


Little  Powder 
Irrigation 

Municipal   8  Rural    Domestic 
Livestock 
Energy 
Other 


Little  Missouri 
Irrigation 

Municipal    &  Rural   Domestic 
Livestock 
Energy 
Other 


Belle  Fourche  River 

Irrigation  g/ 

Municipal   &  Domestic     - 
Livestock 
Energy  e/ 
Other  — 


e/ 


Cheyenne  River 
Irrigation 

Municipal   &  Domestic 
Livestock 
Energy  e/ 
Other 


Northeast  Wyoming  Totals 
Irrigation 

Municipal   !<  Rural   Domestic 
Livestock 
Energye/ 
Other 
Totals 


200 

i 

200 

200 

- 

200 

4.800 

2,300 

2,500 

300 

- 

300 

- 

- 

_ 

5.100 

2,300 

2,800 

2,200 

1,000 

1,200 

200 

- 

200 

- 

- 

-. 

2.400 

1,000 

1,400 

3,000 

5.000 

500 

10,000 

1,400 

1,600 

5,000 

500 

10,000 

- 

- 

- 

18,500 

1,400 

17,100 

1,200 

1,000 

800 

15,000 

600 
500 

600 

500 

800 

15,000 

- 

- 

- 

18,000 

1,100 

16.900 

107,240 
16,435 

5,500 
97,531 

2,978 

54,520 
7,195 

2,959 

52,720 
9,240 
5,500 

97,531 
19 

229,634 


54,574 


165,010 


a/  Includes  irrigation,  livestock,  and  rural  domestic  use  changes  that 
would  occur  in  addition  to  those  directly  associated  with  the 
Recommended  Plan. 

b/  Includes  evaporation  from  Prairie  Dog  reservoir. 

£/  Return  to  industry  near  Gillette  hydrological ly  equivalent  to  return 
to  Rawhide  reservoir. 

d/   Includes  potential  M  &  I  supply  to  Midwest  area. 

e/    Includes  well  water  with  surface   return,   if  any. 
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Uses  in  the  Cheyenne  River  Drainage  will  involve  primarily  consumptive 
uses  supplied  by  groundwater.  Flows  on  the  Belle  Fourche  and  Cheyenne  Rivers 
will  not  change  materially  as  a  result  of  the  Recommended  Plan.  Water  demands 
on  these  areas  (Tables  IX-2  and  IX-3)  will  be  met  primarily  from  wells,  and  there 
will  be  no  significant  return  flow. 

Conservation  of  Land  Resources 


Virtually  all  of  the  programs  and  projects  included  in  the  Recommended 
Plan  involve  some  measure  of  conservation,  since  all  would  be  designed  with 
that  objective  in  mind.  About  5.8  million  acres  of  land  would  be  subjected  to 
accelerated  land  conservation  programs  that  would  protect  the  land,  improve 
water  quality,  provide  some  measure  of  flood  control  and  silt  reduction 
through  improved  land  management  practices,  and  provide  other  benefits.  About 
240  urban  and  1,000  rural  acres  would  be  given  structural  flood  protection, 
and  other  areas  would  get  incidental  flood  protection  benefits.  Banks  would 
be  stabilized  on  about  3  miles  of  stream  where  specific  mechanical  measures 
would  be  implemented.  The  figures  listed  above  cover  only  those  projects 
where  some  major  action  is  programmed  as  a  part  of  the  Recommended  Plan.  Quan- 
titative data  are  not  available  for  those  many  program  elements  that  will  pro- 
vide some  conservation  benefits  as  a  part  of  the  actions  proposed  for  other 
functions. 

The  Recommended  Plan  would  provide  increased  basic  activities  and  faci- 
lities that  would  expand  the  area  economy  without  creating  any  significant  bur- 
den on  the  social  and  service  facilities.  Supplemental  water  supplies  would 
be  provided  to  over  18,000  acres,  and  a  full  supply  would  be  made  available  for 
about  5,000  acres  not  now  irrigated. 

Table  IX-4  shows  the  location  of  these  identified  effects,  by  sub-basin. 
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Table  IX-4  Development  Impacts  Of  The  Recommended  Plan 
Showing  Net  Changes  From  The  Exising  Condition  (1975)  To  The  Year  2000 

Northeast  Wyoming 


Sub-basin 

Land 
Conservation 

Irrigation 

Total 

Supplemental 
Supply 

Full 
Supply 

Tongue 

- 

9,200 

(acres) 
9,200 

- 

Powder 

- 

13,900 

9,200 

4,700 

Cheyenne 

- 

330 

- 

330 

Areawide 

5,799,000 

- 

- 

- 

Total 

5,799,000 

23,430 

18,400 

5,030 

,    ...... 

Energy 
The  energy  plan   recommended  by  the  Study  Team  permits  the  planning  area 
to  meet  its  full   share  of  the  nation  BTU  requirements,  but  it  would  limit 
conversions   in  the  area  to  the  addition  of  one  2,000  megawatt  electric  power 
generating  station.     The  power  plant  would  be  located  in  the  Tongue  River 
Basin  where  the  local  economies  are   in  need  of  help.     It  would  use  coal  mined 
in  Montana. 

Physical  Impacts 

Total  mining  in  the  planning  area  would  amount  to  a  little  over  200  mil- 
lion tons  annually  by  the  year  2000,  with  less  than  7  million  tons  used  in 
the  area.  A  production  level  of  about  100  million  tons  is  anticipated  for 
1985.  About  half  of  the  exported  coal  would  be  handled  by  rail  and  half  by 
pipeline.  The  railroads  are  expected  to  have  more  than  50  million  tons  of  ca- 
pacity by  1985,  and  more  than  100  million  by  2000,  but  under  the  no-conversion 
policy  they  are  expected  to  be  hauling  Montana  coal  over  Wyoming  lines,  and 
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thereby   increasing  the  pressures  for  slurrying  Wyoming  coal.      At   least  one 
25  million-ton-per-year  slurry  pipeline  by  1985  appears   to  be  essential   to 
meeting  the  Recommended  Plan   production.     The  timing  of  the  second  and  sub- 
sequent slurry  lines  can  be  adjusted  to  agree  with  the  events  of  the  future 
as  they  unfold. 

Physical   requirements  for  meeting  the  Recommended  energy  plan  are  shown 
in  Table  VII-2. 

Economic  Impacts  Of  Energy  Development 

During  the   1970-75  period,   about   15.4  percent  of  total   generation   in 
Northeast  Wyoming  was  needed  within  the  area.        About  22.6  percent  of  North- 
eastern power  generation  will   be  used  in  the  area  by  1985  and  25.5  percent  by 
2000.     The  above  percentages  include  the  Dave  Johnson  plant  since  it  was   in- 
cluded in   the  NED  account. 

Since  Wyoming  is  now  and  will   continue  to  be  (at  least  through  2000)  a 
net  exporter  of  electricity,  excess  power  in  Northeast  Wyoming  was  assumed 
to  be  exported  beyond  the  State  boundaries,  so  all  of  the  excess  power  bene- 
fits accrue  to  the  "rest  of  the  Nation." 

All   direct  power  costs  and  benefits  were  scheduled  according  to  con- 
struction periods   and  on-line  dates  shown  below. 

Plant  Megawatts  of  Capacity  On-Line 

1,140  Now 

500  1984 

500  1987 

500  1990 

500  1993 

The  appropriate  benefits  and  costs  were  discounted  at  6-3/8  percent  for 

30  years  for  each   region  and  then  amortized  to  get  an  annual   value. 

The  estimates  of  local   and  state  taxes  generated  by  the  mines,  plants 


Existing 

PP&L 

1 

PP&L 

2 

PP&L 

3 

PP&L 

4 

a/  Excludes  Casper  and  Douglas  population  centers.     Generating  capacity  in- 
cludes Wyodak  and  Dave  Johnson  plants,  among  others. 
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a/ 
and  mine  and  plant  workers  were  provided  by  ERS's  computer  model  ENGYTX. 

The  following  criteria  or  assumptions  were  used  for  estimating  taxes  from 

the  mines  and  plants. 

1.  Taxes  do  not  reflect  sales  or  use  tax  on  initial  facilities  and 
equipment. 

2.  No  extraordinary  equipment  purchases  occur  during  the  year. 

3.  Property  tax  rates  used  were  for  Campbell  County  and  the  levy  was 
based  on  the  Gillette  school  district. 

4.  The  model  assumed  that  all  new  employees  of  the  mine  or  plant  lo- 
cate in  the  school  district  and  county  in  which  the  mine  is  located. 

5.  The  mines  and  plants  were  assumed  to  be  outside  the  city  limits  of 
any  town. 

6.  Estimates  were  made  only  for  taxes  paid  by  the  mine  or  plants  and 
the  mine  or  plant  employees  and  their  immediate  families. 

7.  The  housing  choice  patterns  of  workers  and  family  characteristics 
\  of  the  workers  were  assumed  to  be  the  same  as  those  developed  in 

*      Profile  of  North  Dakota's  Coal  Mine  and  Electricial  Power  Work 

Force,  NDSU,  Ag.  Exp.  Station,  Ag.  Econ.  Report  No.  100,  by  Arland 
Leholm,  F.  Larry  LeistVitz  and  James  Wieland. 

8.  The  estimates  reflect  the  tax  systems  as  of  July  1976  except  the 
coal  severance  and  excise  taxes  were  updated  to  1977. 

Once  the  taxes  were  estimated  for  each  year  and  each  level  of  govern- 
ment, they  were  discounted  to  1975  and  then  amortized  to  obtain  an  annual  value. 


a/  A  computer  simulation  model  developed  by  the  Economic  Development  Division 
of  ERS  and  under  the  direction  of  Thomas  F.  Stinson,  ERS,  who  is  located 
at  the  University  of  Minnesota,  St.  Paul. 

bj   Memorandums  from  Thomas  Fo  Stinson,  Economist,  EDD,  ERS,  dated  May  24,  1977 
and  June  2,  1977. 
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In  view  of  the  above  assumptions  it  appears  that  local  and  state  tax  esti- 
mates are  conservative,  but  they  are  probably  a  reasonable  indication  of  the 
magnitudes  and  relative  levels  of  taxes.  The  State  is  a  larger  gainer  of  taxes 
on  the  energy  related  developments  than  is  the  local  area;  however,  both  areas 
receive  substantial  tax  revenues. 

Most  of  the  taxes  probably  would  be  shifted  to  those  who  buy  the  energy, 
by  increasing  the  price  of  the  products.  To  the  extent  that  the  tax  levels 
truly  reflect  the  negative  values  of  impacts  on  the  state  and  local  areas, 
such  a  shift  seems  reasonable.  To  the  extent  that  the  taxes  exceed  costs 
(direct  as  well  as  external)  to  the  state  and  local  areas,  the  passing  of 
taxes  to  consumers  of  electricity  is  probably  not  equitable. 

Some  of  the  economic  consequences  of  the  Recommended  level  of  energy  de- 
velopment are  shown  in  Table  IX-5. 

Table  IX-5  Regional  Account  For  Energy  Level  In  Recommended  Plan 
Northeast  Wyoming 


Region 

Adjacent 
Region 

Rest  of 
Nation 

;   Nation 

Yearly  Beneficial   Effects 
Direct  User  Benefits 

Mill! 

ons  of  $ 

Electricity 

20.1 

0 

72.0 

92.1 

Export  Coal 

0 

25.7 

610.7 

636.4 

Yearly  Total   Direct 

20.1 

25.7 

682.7 

728.5 

Secondary  Benefits 

NA 

NA 

NA 

NA 

Yearly  Costs 

Direct  Costs 

Electricity 

17.1 

0 

61.2 

78.3 

Export  Coal 

0 

21.8 

519.1 

540.9 

Loss  of  Ag.    Production 

.13 

- 

- 

.13 

Yearly  Total    Direct 

17.23 

21.8 

580.3 

619.33 

Secondary  Costs 

NA 

NA 

NA 

NA 

Net  Benefits 

2.87 

3.90 

102.4 

109.17 

Direct  Regional   Taxes  on 

Mines,   Plants  and  Workers 

Taxes  Received^/ 

34.0 

57.7 

0 

Taxes  Paidb/ 

3.8 

3.2 

85.9 

Net  Taxes  Received 

30.2 

54.5 

-85.9 

a/  Taxes  received  from  mines  and  plants,  and  taxes  paid  by  direct  employees  of 
mines  and  plants.  Some  of  the  tax  to  the  region  is  paid  to  the  State  and  re- 
distributed to  the  region. 

b/  Based  on  percentage  of  total  direct  benefits  received  from  mines  and  thermo- 
plants  plus  amount  of  taxes  paid  by  mine  and  plant  workers  in  the  area  that 
is  due  to  energy  and  included  in  total  taxes. 
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Negative  Effects 

With  the  existing  low  unemployment  rates  and  low  population  in  Northeast 
Wyoming,  it  is  certain  that  new  people  will  move  into  the  area  to  construct  and 
operate  the  energy  facilities.  New  people  could  alter  the  existing  social  char- 
acteristics of  the  region.  Information  obtained  from  the  public  during  the 
study  indicates  that  social  changes  would  generally  be  considered  negative. 
In  addition,  publicly  provided  services  are  likely  to  be  overextended,  espe- 
cially in  the  short  run.  These  impacts  are  discussed  in  some  detail  in 
Chapters  IV,  V  and  VI. 

Employment 

Approximately  3,919  new  jobs  directly  associated  with  the  energy  industry 
would  be  created  by  1985  and  about  6,131-  new  positions  would  occur  by  2000  in 
the  industry.  In  addition,  new  indirect  employment  for  2,668  and  3,212  people 
by  1985  and  2000,  respectively,  would  be  created  by  the  energy  plan.  These 
new  jobs  will  provide  employment  opportunities  for  the  young  people  of  the  area 
and  would  reduce  the  numbers  leaving.  Unemployment  has  not  been  a  major  prob- 
lem in  this  area  so  the  plan  is  not  likely  to  be  beneficial  in  that  respect. 

Income 

Many  of  the  jobs  in  the  energy  industry  are  higher  paying  than  the  average 
income  in  the  area.  Income  distribution  would  change  as  shown  in  Table  IX-6. 
The  average  real  family  income  would  be  expected  to  rise  about  $446  by  1985 
and  $652  by  2000. 

While  the  percentage  of  families  in  the  higher  income  brackets  would  in- 
crease, many  of  these  are  likely  to  be  immigrants.  The  population  that  would 
exist  without  the  energy  development  is  more  likely  to  be  receiving  the  lower 
levels  of  income  even  with  energy  development. 


a/  Includes  transportation  and  other  directly  associated  employees,  in  addition 
to  4,083  to  be  employed  in  the  mines  and  conversion  facilities. 
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Table  IX-6  Income  Distribution  Effects  Of  Recommended  Energy  Plan 
For  Northeast  Wyoming 


Income  Class 

Current 

a/   ; 

1985  k/ 

2000  b/ 

%   of 

Families 

by  Income 

Class 

Less  than  $2,000 

4.5 

4.1 

4.0 

2,000  to  3,999 

9.2 

8.4 

8.1 

4,000  to  5,999 

10.3 

9.4 

9.1 

6,000  to  7,999 

14.2 

13.0 

12.5 

8,000  to  9,999 

14.4 

13.1 

12.7 

10,000  to  14,999 

28.2 

27.6 

26.1 

15,000  to  24,999 

15.2 

20.6 

23.8 

25,000  and  Above 

4.0 

3.8 

3.7 

4/  From  "Current  and  Projected  Population,  Income  and 

Earnings"  report  of  Ad  Hoc  Work  Group  on  Projections, 

Yellowstone  River  Basin  and  Adjacent  Coal  Areas  Level  B 

Study. 

b/  Based  on  the  following  assumptions: 

(1)  Each  new  worker  represents  a  family, 

(2)  Salary  levels  are  such  that  all  mine  and  conversion 
plant  workers  earn  from  $15,000  -  $24,999  except  2% 
who  earn  over  $25,000  and  5.5%  who  earn  between 
$10,000  and  $15,000; 

(3)  50%  of  construction  workers  earn  $10,000  -  $14,999 
and  50%  earn  $15,000  -  $24,999; 

(4)  The  indirect  employment  income  and  "without"  family 
incomes  are  distributed  the  same  as  income  in  the 
current  period; 

(5)  All  income  ranges  are  held  at  1975  real  levels. 
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Recreation 

Projects  and  programs   included  in  the  Recommended  Plan  would  provide  the 
opportunity  for  about  184,000   recreation   days    in   the  Study  Area  each  year.      Up 
to  2,100  acres,  mostly  along  major  streams,  would  be  covered  by  easements  that 
would  permit  current  land  uses  to  continue,  but  would  restrict  additional   de- 
velopments or  uses   in  the  easement  areas  to  those  specified  in  the  contract  as 
being  compatible  with  maintaining  a  pleasant  setting.     The  easement  areas  would 
not  involve  access  routes  to  the  streams  —  access  would  be  provided  at  existing 
access  sites  and  at  new  access  sites  that  would  be  acquired  in  fee.     About  88 
miles  of  streams   in  the  area  would  be  included  in  recreational   areas  of  one 
sort  or  another.     About  7,100  acres  of  new  water  surface  area  would  be  added — 
more  than   is  needed  for  recreation.     This  land-use  change  would  involve  the   loss 
of  a  similar  amount  of  land,  mostly  dryland  range  of  widely  varying  quality. 
The  recreational   program  does   not  in   itself  require  any  major  changes   in   land 
use. 

Table  IX-7  provides   a  breakdown  of  the  major  impacts  to  the  various 

drainages   in  the  region. 

Table  IX-7  Recreation   Impacts  Of  The  Recommended  Plan 
Showing  Changes  From  The  Existing  (1975)   Condition  To  The  Year  2000 

Northeast  Wyoming 


Sub-basin 

Recreation 
Days 

Open 
Space 

Protected 
Streams 

Water 
Area 

Tongue 
Powder 
Cheyenne 

118,500 

64,800 

1,000 

(acres) 
2,100 

(miles) 
88 

(acres) 
235 

6,680 

210 

Totals 

184,300 

2,100 

88 

7,125 
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Fish  and  WHdHfe 

There  will   be  a  direct  loss  of  20,000  acres  of  terrestrial   habitat  of  which 
at  least  7,100  acres   is   directly  associated  with   riparian   zones  of  influence. 
About  4,300  acres  of  the  newly  irrigated  land  will    likely  contribute  to  additional 
game  damage  and  management  problems. 

An  outgrowth  of  the  decision  by  the  Fish  and  Wildlife  Service  of  the  U.S. 
Department  of  the  Interior  to  participate  in  the  study  on  only  a  limited  basis 
was  a  lack  of  quantitative  evaluation  of  the  effects  of  planned  programs  and 
projects  on  fisherman  and  hunter  days   in  the  area.     The  State  Game  and  Fish 
people  that  participated  in  the  program  generally  believed  that  the  Recommended 
Plan  will    result  in   loss  of  wildlife  habitat  and  the  advent  of  new  and  disrup- 
tive human  activities  may  be  seriously  detrimental    in  many  areas. 

Instream  flow  maintenance  or  augmentation  will   be  provided  in   limited 
areas  as  a  result  of  water  storage  project  functions,  but  the  quantities  of 
water  available  are  not  necessarily  optimum  and  the  areas  affected  are  small. 
Instream  flow  augmentations  are  needed  in  many  parts  of  the  basin,  but  no 
opportunities  were  found  where   the  water  was  available  and  the  needed  quan- 
tities  could  be   controlled  at  a  cost  commensurate  with   the  benefits   that  could 
be  identified. 

Land-use  effects   important  to  game  and  fish  management  are  summarized  in 
Table  IX-8. 

Social   and  Economic 
About  10,000  people  will   be  permanently  employed  in  the  area  as  a  result 
of  the  project  and  programs   included  in  the  Recommended  Plan.     These  people 
will   induce  a  new  on-site  population  of  about  17,000,  and  when  all   secondary 
effects  are  considered,  will   result  in  a  total   permanent  population  increase 
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Table  IX-8  Fish  And  Wildlife  Impacts  Of  The  Recommended  Plan 
Showing  Changes  From  The  1975  Condition  To  The  Year  2000 


Sub-basin 

Land  Use-Areas 

Dryland 

Irrigated        |        Water 

Other  a/ 

(acres) 

Tongue 

-367 

- 

+235 

+132 

Powder 

-10,800 

+4,000 

+6,680 

+120 

Cheyenne 

-540 

+330 

+210 

- 

Area-wide 

-8,494 

- 

- 

+8,494 

Total 

-20,201 

1 

+4,330 



+7,125 

+8,746 

a/  Developed  recreation,   industrial,  and  other  areas  generally  not  good 
habitat. 


for  the  area  of  something  around  50,000  people,   in  addition  to  increases  that 
might  occur  from  ongoing  programs  other  than  energy.     Much  more  serious  than 
the  permanent  population  additions  are  the  concentrations  of  temporary  immi- 
grants that  may  occur  during  construction  periods.     However,   since  the  Plan 
envisions  no  conversion  facilities   in  the  Powder-Cheyenne  areas  where  impacts 
are  apt  to  be  most  severe,  and  since  the  area  is  actively  preparing  for  popu- 
lation increases,  the  social    impacts  should  be  manageable. 

Table   IX-9  lists  some  of  the  more  significant  social   and  economic  effects 
of  the  Recommended  Plan,   and  compares   the  Recommended  Plan  effects  with   those 
expected  to  occur  under  the  wi thout-a-plan  condition  where  developments   occur 
without  environmental   or  social    constraints   beyond  those  existing   in   1975. 
Interestingly,   the  "without"  effects  are  larger  than  those  of  the  Recommended 
Plan.     Whether  this   is  to  be  considered  an  advantage  or  disadvantage  depends  on 
one's  point  of  view.     The  consensus  feeling  of  the  Study  Team  members  is  that  a 
planned,  coordinated  development  that  is  properly  managed  will,  even  at  a   lower 
level   of  production,  provide  the  best  long-range  benefits  to  the  area,  when  both 
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the  positive  and  negative  effects  are  considered. 

Table  IX-9  Social  and  Economic  Impacts  Of  The  Recommended  Plan 

Showing  Changes  From  The  1975  Condition  To  The  Year  2000  and 

A  Comparison  To  The  "Without-A-Plan"  Condition  In  The  Year  2000 


Sub-basin 


Increased 
Employment 


Population 
(Direct; 


Withay   I  Without'    With       'Without 


Annual  Salary        Annual   Regional 
Income(Sl.OOO)     Activity   ($1 ,000; 


Without       WTth        'Without 


With 


iTongue  b/ 
IPowder 
Cheyenne 
Basinwide^./ 


270 
76 

2 
9,923 


235 

25 

0 

12,000 


650 
220 

5 
16,195 


535 

75 

0 

19,000 


2,500 

830 

15 

145,800 


2,245  5,000  3,958 

350  3,342  ^      1,700      j 

0  55  0 

175,000  303,012  360,000      i 

177,595  311.409  365,658~i 


Total 


10,271      12,260       17,070     19,610     149,145 


a_/  "With"  column  reflects  the  Recommended  Plan,  and  the  "Without"  column  repre- 
sents the  level   of  activity  expected  in  the  absence  of  any  plan.     Neither 
column   includes  "support"  employment  (stores,  services,  etc.). 

b/  Includes  direct  impacts  of  energy  activities  financed  by  private  enterprises. 
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CHAPTER  X 
CONCLUSIONS  AND  RECOMMENDATIONS 
Conclusions 

1.  The  problems  of  providing  adequate  and  economical  water  supplies  for  munici- 
pal, agricultural,  instream,  and  industrial  uses,  and  coping  with  the  poten- 
tial impacts  of  impending  coal  developments  are  the  major  water-related 
problems  confronting  Northeast  Wyoming. 

2.  Agriculture  is  expanding  in  the  area,  primarily  through  improved  practices. 
There  are  some  areas  in  Northeast  Wyoming  where  irrigable  lands  are  not  now 
irrigated  because  water  supplies  are  not  available  at  reasonable  cost.  Some 
agricultural  land  is,  or  will  be,  taken  out  of  production  through  mining 
and/or  the  transfer  of  water  rights  to  industrial  and  municipal  uses.  Re- 
latively large  land  areas  are  being  transferred  from  agricultural  to  business 
or  residential  use.  These  losses  are  being  offset  to  some  degree  by  more 
efficient  irrigation  methods  that  stretch  available  water  supplies  and  by 
some  increases  in  irrigated  area.  However,  the  total  irrigated  acreage  is 
not  likely  to  increase  substantially,  in  the  years  ahead,  unless  the 
relation  between  the  cost  of  production,  including  water,  and  return  to 
farmers  improves.  Overall,  the  area  will  continue  to  be  an  exporter  of 
agricultural  products,  even  with  limited  expansion  of  cropped  acreage. 

3.  Northeast  Wyoming  has  an  abundance  of  mineral  resources.  Development  of 
any  significant  portion  of  the  area's  huge  coal  deposits  would  have  sig- 
nificant economic,  social,  and  environmental  impacts.  The  State's  poli- 
cies about  land  and  water  resources,  and  the  area's  social  attitudes  could 
influence  the  type  and  location,  if  not  the  magnitude,  of  energy  devel- 
opments. 

4.  It  seems  unlikely  that  importation  of  surface  water  from  outside  the  area 
will  be  required  to  meet  the  basin's  water  needs  unless  there  are  major  and 
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now  unforseen  shifts  to  conversion  within  the  area  of  coal   to  electricity, 
gas  or  liquid  fuels.     Even   if  such  shifts  are  made,  emerging  technologies 
suggest  that  water  requirements  will   be  within  the  limits  of  the  area's 
resources.     Should  imports  be  required,   they  could  be  provided  in  reason- 
able amounts  from  the  State's  water  resources  in  other  drainage  basins. 
Export  of  water  from  the  Yellowstone  Basin  to  portions  of  the  area  outside 
its  hydrologic  boundary  (which  is  prohibited  by  Article  X  of  the  Yellow- 
stone River  Compact)  might  be  desirable  in  the  future  to  permit  better 
distribution  of  coal-related  facilities  regionwide. 

There  is  a  need  for  further  planning  on  several   of  the  projects  considered 
in  this  study.     Much  of  the  available  data  is  outdated  by  changes  in 
technology,  economics  and  the  environment  and  some  projects  involve  new 
combinations     of  water  sources  and  demand  areas.     The  preliminary  plans 
considered  herein  indicate  some  attractive  possibilities  for  meeting  future 
needs,   that  should  be  refined  before  extensive  Level   C  studies  are  under- 
taken. 

Recommendations 


Implementation  of  the  Recommended  Plan  will    require  that  Federal,  State, 
and  local   public  agencies,  private  industry,  and  local   and  regional   public- 
interest  groups,  and  the  public  at  large,  work  with  legislative  bodies  and 
administrative  units  toward  that  end.     Many  of  the  actions  necessary  for  plan 
implementation  can  be  taken  on  a  unilateral   basis,   but  most  will   require  con- 
tinuous cooperation  and  unified  effort  to  accomplish  the  intended  goals.     No 
resource  development  plan  can  or  should  be  static,  and  the  Study  Team's  pri- 
mary recommendation  is  that  the  proposals  made  herein  be  considered  as  a 
groundwork  for  future  refinements,  and  that  the  cooperative  effort  involved 
in  development  of  this  preliminary  plan  be  continued  either  formally  or 
informally,  to  insure  that  the  plan  is  kept  alive  and  in  tune  with  changing 
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times. 

The  recommendations  that  are  provided  in  the  following  sections  result 
from  the  Study  Team's  analysis  and  consideration  of  the  problems  that  may  be 
confronted  in  moving  the  plan  from  the  inactive  stage  to  one  where  it  is  being 
used  as  a  flexible  guide  for  future  water  and  related  land  resource  management 
in  Northeast  Wyoming.     They  are  intended  to  suggest  courses  of  action  which 
will   further  water  resource  management  on  a  cooperative  basis. 

Surface  and  Groundwater  Law  and  Administration 

The  analyses  completed  for  this  study  clearly  demonstrate  the  close  inter- 
relationship between  surface  and  groundwater  in  the  Yellowstone  Study  Area,  and 
particularly  in  Northeast  Wyoming.     Wyoming's  water  law  is  believed  to  be  among 
the  best  in  the  Nation,  and  the  Team  recommends  no  major  changes  in  the  basic 
system.     However,  some  updating  seems  desirable,  and  the  following  recommend- 
ations are  made  to  cover  appropriate  additions  to  or  changes  in  the  existing 
water  law. 

Recommendation  1 :     The  Wyoming  State  Legislature  pass  legislation  that 
would  (a)   recognize  miminum  stream  flow  maintenance  as  a  beneficial   use 
of  water,  subject  to  appropriation  on  a  priority  basis,  with  adjudica- 
tions carrying  the  same  weight  as  those  for  other  beneficial   uses   in- 
volving either  storage  or  diversion.     This  will  not  effect  prior  water 
rights,      (b)   Provide  an  appropriate  mechanism  to  insure  that  minimum 
stream  flow  needs  are  recognized  and  rights  established  through  the 
permit  and  adjudication  procedure,      (c)   Provide  a   legal   basis   for  man- 
agement of  new  reservoir  levels   to  provide  minimum  practicable  daily 
and  seasonal   fluctuation   in  both  reservoir  and  streamflow  levels,  where 
pool   content  or  levels  are  a  basis   for  benefits,      (d)   Pass   legislation 
to  authorize  the  State  Engineer  or  other  appropriate  official   to  license 
well   drillers   in  Wyoming,      (e)   Provide  authority  to  the  appropriate  regu- 
latory agency   to  require   that  State  permits  be  obtained  before  drill   holes 
are  sunk  in  the  exploration   for  or  development  of  locatable  and  leasable 
minerals,      (f)   Require  an   individual   or  entity  that  disrupts  an  aquifer 
to  carry   the  burden  of  proof  for  non-interference   if  a   licensed  well    in 
the  area  is  adversely  affected. 

Recommendation  2:     The  State  press   for  resolution  of  Article  X  of  the 
Yellowstone  Compact,  with  a  view  toward  permitting  each  state  to  use 
its  allocated  share  of  available  water  supplies  outside  the  Yellowstone 
Basin's  hydrologic  boundaries  if  it  considers  such  action  desirable. 
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Recommendation  3:  The  Wyoming  Industrial  Plant  Siting  Act  be  amended 
to  authorize  the  Wyoming  Industrial  Siting  Council  to  require,  as  a 
part  of  its  permit  procedures,  that  new  industries  make,  or  participate 
in  making,  water  available  for  affected  municipalities  when,  in  the 
Council's  judgment,  the  population  increases  associated  with  the  indus- 
try create  an  undue  burden  on  the  municipal  water  supply. 

Water  and  Land  Use  Regulation 

During  the  course  of  the  study,  the  need  for  changes  or  additions  to 

Federal  and  State  laws  regulating  water  and  land  use  was  indicated  in  several 

areas  where  better  management  and  conservation  are  possible. 

Recommendation  1:  The  state  of  Wyoming  establish  a  stream  classifi- 
cation system  that  would  identify  streams  of  major  significance  for 
recreational-type  uses  including  fish  and  wildlife,  recreation,  scenic 
viewing,  historical  or  unique  values,  etc.,  and  provide  for  permanent 
designation  and  State  control  of  outstanding  streams  as  wild,  scenic, 
or  other  restricted-use  areas.  This  procedure  would  complement  the 
National  Wild  &  Scenic  River  Act  by  permitting  and  requiring  the  State 
to  protect  streams  of  less  than  National  significance. 

Recommendation  2:  The  Wyoming  State  Legislature  enact  legislation  that 
would  (a)  Require  a  permit  before  stream  channel  modifications  could  be 
undertaken;  (b)  Provide  State  cost-sharing  funds  to  assist  communities 
having  suitable  floodplain  lands  that  could  be  developed  for  use  as 
parks  or  other  functions  not  easily  damaged  by  flood,  provided  there 
is  a  dempnstrated  need  for  such  developments;  (c)  Require  all  subdiv- 
isions outside  established  city  limits  to  (1)  identify  and  publicize 
potential  flood  hazards  and  provide  an  acceptable  flood  management  plan 
for  the  subdivision  before  a  permit  to  construct  can  be  issued;  (2) 
require  subdividers  in  all  areas  to  identify  proposed  water  sources, 
including  an  identification  of  permits  or  water  rights  for  surface 
water  or  groundwater,  and  to  identify  a  reasonable  system  for  delivery 
of  water  under  valid  rights  to  the  new  subdivisions  or  declare  on  titles 
that  no  provision  for  the  water  rights  has  been 'made. 

Recommendation  3:  Counties  adopt  flood  plain  management  regulations 
that  would  limit  flood-plain  uses  to  those  compatible  with  the  poten- 
tial hazards  and  stream  capabilities.  Affected  counties  or  other  local 
entities  that  do  not  undertake  an  acceptable  flood  plain  management 
program  should  pay  the  cost  of  State  regulation,  thereof. 

Recommendation  4:  The  State  undertake  or  oversee  hydrologic  or  bio- 
logic studies  where  necessary  to  identify  areas  where  minimum  stream 
flows  are  inadequate  during  some  part  of  the  year,  and  to  identify 
methods  of  providing  needed  instream  flows. 

Recommendation  5:  Counties  and/or  city  governments  enact  and  enforce 
zoning  laws  and  regulations  to  control  use  of  land  for  mining  and  other 
purposes,  and  for  accommodation  of  associated  people  impacts. 
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Recommendation  6:  To  help  minimize  social  losses  resulting  from  con- 
version of  rangeland  to  cultivated  agriculture,  and  to  provide  policy 
guidance,  a  research  study  be  undertaken  cooperatively  by  State  and 
Federal  agencies.!./  This  study  should  be  directed  toward:  (a)  iden- 
tifying the  location  and  extent  of  such  conservation  disinvestments; 
(b)  identifying  the  conditions  under  which  these  disinvestments  are 
induced  (e.g.  price  instability);  and  (c)  specification  of  the  types  of 
policies  and  programs  that  would  encourage  and  preserve  public  conser- 
vation investments. 


Water  Development  and  Management 

There  are  relatively  few  attractive  opportunities  for  new  water  devel- 
opments in  the  planning  area,  but  there  are  many  local  areas  that  need  new 
or  supplemental  supplies,  generally  in  relatively  small  amounts.  The  energy 
industry  may  need  large  amounts,  or  it  may  not,  depending  on  how  demands 
and  technologies  develop.  Considering  the  known  facts  and  the  many  impon- 
derables involved,  it  seems  that  the  major  need  is  to  get  in  a  position 
to  pursue  any  of  several  possible  courses  without  precipitating  a  crisis. 

Recommendation  1:  The  state  of  Wyoming  continue  and  expand  its  role 
as  care  taker  of  the  State's  water  by: 

(a)  Contracting  for  the  use  and  management  of  any  surplus  water 
available  to  the  State  in  existing  Federal  reservoirs  (spe- 
cifically Keyhole  Reservoir)  and  any  others  that  may  be 
built  in  the  future. 

(b)  Refining  the  plans  contained  herein  for  re-arranging  the 
water  supply  sources  in  the  Tongue  and  Powder  rivers  to 
most  equitable  serve  all  needs,  and  provide  the  authority 

and  funding  for  investigating  in  detail,  designing,  constructing, 
and  operating  a  reservoir  system  and/or  such  other  facilities 
as  may  be  necessary  to  make  optimum  use  of  the  area's  water 
resources. 

(c)  Identifying  and  performing  prefeasibil ity  analysis  of  canal 
systems  in  the  Northeast  Wyoming  area  to  identify  rehabili- 
tation and  redevelopment  potential. 

(d)  Investigating  the  opportunities  for  the  beneficial  use  of  cool- 
ing water  supplies  from  industrial  power  plant  systems,  where 
available. 

(e)  Determining  the  economic,  social  and  other  values  of  instream 
flows  prior  to  further  diversion  or  inundation  of  streams. 

Recommendation  2:  Congress  amend  PL  83-566  to  raise  to  $1,000,000  the 


y   See  Chapter  IV,  Land  Conservation,  for  background  discussion. 
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cost  limit  of  projects  for  Watershed  development  and  flood  protection  that 
be  authorized  without  specific  Congressional   approval. 

Recommendation  3:     The  State  Extension  Service,  Soil   Conservation  Service, 
and  other  agricultural   organizations  continue  to  take  the  lead  in  promot- 
ing increased  efficiency  of  irrigation  water  use  by  such  means  as  sprinkler 
or  trickle  application,  better  control   and  carriage  system,   improved  manage- 
ment, etc. 

Recommendation  4:     The  State  of  Wyoming  and  South  Dakota  re-analyze 
potential    uses   of  Keyhole  Reservoir  with   a  view  toward  Wyoming's   ac- 
quiring title  to  unused  and  un-needed  South  Dakota  rights  to  permit 
better  use  of  the  resource,   for  Game  and  Fish  Management,  M&I  water, 
irrigation,  or  other  purposes. 

General   Environment 

It  is  necessary  for  man  to  live   in  harmony  with  his  environment  if 

a  high  quality  of  life  is  to  be  maintained.      Federal   environmental   policy 

legislation  applies  to  federally  financed  developments,  but  is  not  always 

applicable  in  other  cases,   as  it  should  be.     There  is  also  a  need  for  a 

broader  public  awareness  of  environmental   problems  and  their  consequences. 

Recommendation  1:     The  State  legislature  provide  for  full   disclosure 
of  the  environmental    impacts  of  substantial   actions   for  other  than 
federally  funded  developments  when  that  action: 

(1)  would  cause  significant  damage  to  the  environment; 

(2)  was   not  already  subject  to  the  NEPA;   and 

(3)  was  subject  to  state  funding  or  state  administrative  review 

Recommendation  2:  Energy  industry  and  government  organizations  such 
as  agricultural  experiment  stations  intensify  research  into  improved 
methods   for  the  rehabilitation  of  strip  mined  lands. 

Reconmendation   3:     Landowners  be  encouraged  through  educational   efforts 
by  the  Extension  Service,  environmental   groups,  etc.,  to  improve  and  aug- 
ment land  and  water  conservation  practices.     Federal,  State  and  local 
agencies  continue  to  provide  technical  and  financial   assistance  to 
landowners   in  identifying  and  applying  appropriate  land  and  water  con- 
servation practices. 

Recommendation  4:     Land  conservation  measures  and  upgrading  of  live- 
stock water  impoundments  on  National   Resource  Lands  be  adequately 
funded  and  carried  out  by  the  Bureau  of  Land  Management  as   part  of  the 
ongoing  agency  program. 

Municipal  Water  Supply 

Municipal  water  supply  and  treatment  systems   in  Northeast  Wyoming  have 
generally  been  expanded  by  incremental   additions  to  an  existing  system- 
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good  or  bad-as  demands  grew.  As  a  consequence,  relatively  few  systems  are 
efficient  or  adequate  to  handle  major  increases  in  demand  that  may  develop 
in  the  near  future. 

Recommendation  1:  The  State  should  analyze  the  adequacy  of  all  muni- 
cipal water  systems  in  Northeast  Wyoming  for  their  ability  to  provide 
the  quantity  and  quality  of  water  that  may  be  needed  in  the  years  ahead. 

Recommendation  2:  State,  county,  and  local  agencies  responsible  for 
providing  or  regulating  domestic  water  supplies  follow  up  on  the  State 
analysis  by  developing  plans  for  making  needed  improvements.  The  agencies 
could  take  advantage  of  provisions  of  the  Federal  Safe  Drinking  Water 
Act;  PL  93-524,  for  cost-share  funding  and  other  benefits. 

Flood  Damage  Reduction 

Flood  control  experience  suggest  there  are  some  instances  where  flood 

damage  could  be  reduced  at  very  little  cost  if  proper  precautionary  measures 

are  taken  on  a  continuing  basis.  Some  of  the  recormiendations  under  "Water  and 

Land  Use  Regulation"  are  also  pertinent  here. 

Recommendation  1:  The  land  management  agencies  and  private  owners  re- 
view opportunities  for  upstream  land  conservation  practices  to  reduce 
flood  damages  throughout  the  area. 

Recommendation  2:  City  and  county  governments  improve  flood  prepared- 
ness under  the  umbrella  of  State  Civil  Defense  or  Disaster  organizations, 
and  take  steps  to  insure  adequate  and  operable  flood  warning  systems  and 
to  educate  the  public  to  their  use  and  significance. 

Energy 

The  inevitable  and  rapid  expansion  of  energy-related  facilities   in  North- 
east Wyoming  in   the  years   immediately  ahead  create  potentials   for  major  impacts 
that  could  become   unmanageable   unless  careful   precautions   are  taken. 

Recommendation   1:     Mine   reclamation  efforts  be  continually  monitored  and 
pertinent  laws   updated  as  appropriate  to   insure  that  reclamation  is  pro- 
vided and  is  effective,  but  that  excess  costs  and  unnecessary  delays 
are  not  incurred  merely  to  meet   requirements   that  were   imposed  prior  to 
the  accumulation   of  factual    information  on  possible   reclamation   results. 

Recommendation  2:     Air  pollution   controls   covering  all   types  of  pollu- 
tants   (particulates,   sulfur  oxides,  nitrogen  oxide,   carbon  monoxide,  and 
non-methane  hydrocarbons)   be   required  on  all   plants   that  emit  more  than 
1,000  tons  of  total   pollutants  per  year,  using  the  best  technology 
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available  at  the  time  of  purchase  of  the  plant  equipment.  (Also  see 
recommendations  under  "Air  Pollution") 

Recommendation  3:  The  State  of  Wyoming  take  the  lead  in  working  with 
counties,  cities,  private  interests,  and  Federal  agencies  in  establish- 
ing utility  corridors  to  serve  as  many  service  needs  as  practicable, 
and  in  providing  legislative  or  administrative  assurance  that  such 
corridors  be  used. 

Recommendation  4:  Aesthetics  be  a  consideration  in  development  of  all 
facilities,  and  particularly  the  large  structures  associated  with  energy 
conversions. 

Recommendation  5:  In  cases  where  developments  in  one  state  or  county 
impact  consequentially  on  another  state  or  county,  the  Federal  coal 
royalty  money  be  redistributed  to  the  impacted  area,  as  well  as  the 
mining  area,  in  some  reasonable  sharing  arrangement. 

Recommendation  6:  State  and  Federal  agencies  administering  coal-land 
leasing  and  control  specifically  prohibit  mining  in  such  areas  as: 

(a)  Designated  or  recommended  parks,  monuments,  or  historic 
areas. 

(b)  Alluvial  valley  floors 

(c)  Coal  beds  that  are  major  aquifers  as  related  to  other  aquifers 
in  the  same  depth  range  in  the  area. 

(d)  Areas  within  one  mile  of  established  town  or  city  corporate 
limits. 

Recommendation  7:  The  State  (a)  develop  and  implement  a  plan  to  reduce 
1975-2000  energy  use  by  at  least  25  percent  below  what  it  would  be  if 
rates  of  per  capita  growth  continued  as  they  have  in  the  past,  and  (b) 
lend  its  full  support  to  similar  conservation  efforts  on  a  national 
scale. 


Outdoor  Recreation 

Outdoor  recreation  lands  and  facilities  too  often  have  been  considered 
and  managed  as  an  adjunct  to  other  functions  of  land  and  water  use.  As  a 
result,  recreation  and  related  environmental  data  for  regional  and  river 
basin  planning  are  not  comparable  to  the  data  available  for  such  functions 
as  development  and  flood  control.   In  addition,  considerable  variation 
exists  between  States  of  the  Study  Area  on  recreation  and  related  environ- 
mental data  and  objectives. 


X-8 


Recommendation   1:     Recreation  resources,   including  cultural,  historical, 
and  archeological   resources   in  Northeast  Wyoming  and  adjoining  areas, 
are  utilized  by  non-resident     recreationists,   and  these  uses   are  bound 
to  increase  and  to  shift  from  one  area  to  another  as  energy  developments 
increase  population  pressure.     Therefore,  a  regional   study  should  be 
initiated  to  identify  non-resident  demand  on  these  resources   in  each  of 
the  planning  areas   in  the  Yellowstone  Basin  states. 

Recommendation  2:     A  joint  Federal-State  effort  should  be   initiated  to 
carry  out  total  water  management  studies  to  improve  management  of  Fed- 
eral  and  State  reservoirs,  and  related  river  systems.     These  studies 
should  consider  recommendations  for  management  of  the  water  resources 
of  the  State  for  multiple  uses,   including  recreation.     Recommendations 
for  improved  recreation  use  of  these  water  resources  should  result  in 
the  State  accepting  and  carrying  out  a  greater  role   in   the  operation  and 
management  of  recreation  associated  with  these  water  resources. 

Recommendation  3:  The  Congress  should  provide  funding  to  the  Department 
of  the  Interior  and  a  planning  grant  to  the  Wyoming  Recreation  Commission 
and/or  the  Department  of  Environmental  Quality  to  allow  a  joint  survey 
and  study  of  the  unique  areas  such  as  caves,  badlands,  and  other  geologic 
or  scenic  areas  of  special  significance.  Once  data  are  collected,  a  more 
precise  policy  for  designation,  management,  and  protection  of  these  sites 
should  be  established. 

Recommendation   4:     The  Congress  should  amend  PL  83-566   to:    (a)   Remove 
the  restrictions  on  the  number  of  sites  eligible  for  Federal   cost 
assistance  relative  to  needed  recreation  and  fish  and  wildlife  uses, 
(b)   Insure  public  access  to  all   developments  with  recreation  potential. 

Recommendation  5:     The  Congress  should  amend  Section  7  of  the  Federal  Water 
Project  Recreation  Act  (79  stat  213)   to  provide  for  broadened  Federal 
assistance  to  States  or  other  administering  agencies   for  construction, 
expansion,  operation,  and  maintenance  of  recreation  facilities  at  Federal 
projects. 

Fish   and  Wildlife 

A  coordinated  comprehensive   plan   for  the  conservation,   development,   and 
management  of  the  waters  and  related  land  resources   in  the  Yellowstone  Study 
Area   is  a  necessity  if  environmental   objectives,   including  fish  and  wildlife, 
are  to  be  given  equal   consideration  with  economic  development.     From  the 
standpoint  of  fish  and  wildlife  objectives  the  foremost  need  is  for  environ- 
mental   legislation  at  the  State  level. 

Recommendation  1:     The  State  Legislature  consider  passing  laws  or  reso- 
lutions  that  would: 

(a)   Recognize  fish,  wildlife,  and  the  general  environment  as 
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important  factors  contributing  to  the  general  well-being  of  the 
State  and  Nation. 

(b)  Identify  and  preserve  critical  aquatic  and  wildlife  habitats. 

(c)  Require  mitigative  and/or  compensative  measures  to  offset  ad- 
verse fish  and  wildlife  impacts  of  water  resource  developments. 

(d)  Provide  for  matching  funds  as  an  incentive  to  encourage  the  in- 
clusion of  fish  and  wildlife  enhancement  features  in  pro.iect 
plans. 

(e)  Enact  a  Fish  and  Wildlife  Coordination  Act  requiring  considera- 
tions of  fish  and  wildlife  resources  and  preparation  of  a  plan 
to  prevent  or  mitigate  losses  prior  to  issuance  of  state  permits 
or  expenditure  of  state  funds  on  water  and  related  land  resource 
development  projects. 

Recommendation  2:  The  Game  and  Fish  Commission  should  continue  its  pol- 
icy  of  acquiring  public  access  to  streams  where  needs  have  been  identi- 
fied. 


Surface  Water  Quality 

Surface  water  quality  is  a  problem  in  the  area.  It  could  become  a  more 
severe  problem  without  steps  being  taken  to  prevent  further  quality  deteriora- 
tion. Point  sources  of  pollution,  such  as  sewage  plant  or  industrial  plant 
effluents,  are  amenable  to  identification  and  resolution  by  current  technol- 
ogy. Although  such  resolutions  are  often  very  costly,  they  are  generally  be- 
ing implemented,  where  required,  by  private  or  public  funds.  Nonpoint  sources 
of  pollution  are  much  more  difficult  to  identify  and  correct.  They  involve 
erosion  from  agricultural  or  range  land  or  other  areas  that  results  in  sedi- 
mentation and  eutrophication  of  streams  and  other  water  bodies.  Their  correc- 
tion involves,  to  a  large  degree,  improved  management  of  resources. 

Recommendation  1  :  The  Congress  and  the  Wyoming  State  Legislature  should 
provide  funding  to  (1)  improve  the  system  for  collection  of  basic  data  on 
non-point-source  pollution  and  pollution  potentials,  including  irrigation; 

(2)  provide  education  programs  to  explain  proper  management  procedures  to 
minimize  salt,  sediment,  organic  and  biological  loadings  in  streams;  and 

(3)  accelerate  land  conservation  measures  and  other  measures  that  have 
been  shown  effective  in  controlling  and  improving  water  quality. 
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Recommendation  2  :  The  Soil  Conservation  Service,  land  management  agen- 
cies, and  private  owners  should  review  opportunities  for  improved  upstream 
land  management  and  treatment  practices  in  the  Powder  River  drainage  as 
needed  to  reduce  the  severe  siltation  and  sedimentation  problems  current- 
ly encountered  in  the  mainstem  and  its  reservoir  systems. 

Recommendation  3  :  Federal  and  State  agencies  should  resolve  conflicts 
between  State  Water  Law  and  EPA  discharge  requirements  where  administra- 
tively possible,  and  recommend  legislation  to  resolve  or  clarify  appar- 
ent conflicts  in  pertinent  laws.  _a/ 

Recommendation  4  :  The  Federal  government  should  increase  funding  in  the 
construction  grants  program  if  municipal  discharges  are  to  meet  the  1977 
secondary  standards.  The  high  costs  of  sewage  treatment  facilities  make 
it  nearly  impossible  for  many  individual  communities  to  totally  fund 
such  construction. 

Recommendation  5  :  Wastewater  planning  for  small  communities  in  energy 
impact  areas  should  include  a  program  of  septic  tank  control  as  an  alter- 
native to  construction  of  a  collection  system  and  centralized  treatment. 
Such  control  would  influence  design,  construction,  and  maintenance  of 
on-lot  disposal  systems.  High  densities,  improper  site  selection  and 
improper  installation  are  usually  the  cause  of  system  failure  and  ground- 
water pollution.  A  local  level  of  control  is  needed  to  insure  that  reg- 
ulations are  properly  enforced. 

Recommendation  6  :  A  major  groundwater  quality  concern  raised  by  the 
208  studies  is  the  pollution/contamination  caused  by  poor  drilling  prac- 
tices occurring  during  the  exploratory  phase  of  mineral  and  coal  develop- 
ment. Attention  to  water  quality  control  should  be  a  part  of  the  dril- 
ling-control recommendations  included  in  other  parts  of  this  chapter. 

Air  Quality 

Air  quality  has  been  a  serious  problem  in  only  a  few  isolated  cases   in 
Northeast  Wyoming  to  date,  but  the  potential    for  major  coal   conversion   facil- 
ities  and   increased  population  and  commercial   activity  at  some  time   in  the 
future  suggests   that  steps   should  be  taken  now  to   insure  that  the  area's   air 
will   remain  acceptably  clean. 

Recommendation  1   :     The  state  of  Wyoming  should  establish  a  permanent 
air-monitoring  network  to  provide  data  for  use   in  future  studies  of  ac- 
tive and  potential  pollution  sources,  and  to  identify  changes   in  air 
quality  whenever  they  occur. 

bj  A  recent  Congressional  Amendment   to  PL92-500  addresses  this  issue  by  saying, 
"It  is  the  policy  of  Congress  that  the  authority  of  each  State  to  allocate 
quantities  of  water  within   its  jurisdiction  shall   not  be  superseded,   abro- 
gated or  otherwise  impaired  by  this  Act." 
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Recommendation  2    :     The  State  of  Wyoming  should  look  at  regional   air 
quality  impacts  to  evaluate  the  possible  cumulative  effects  of  separate 
potential   pollution  sources.     When  airshed  limits  are  reached,  further 
significant  developments  should  be  banned  unless  then-available  tech- 
nology permits  point-source  air  pollution   from  a  proposed  facility  to 
be  reduced  to  zero  under  normal   operating  conditions. 
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Reference  List  -  Northeast  Wyoming 
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Administration,   February  1976„ 
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7.  The  Wyoming  Framework  Water  Plan,  Wyoming  State  Engineer's  Office, 
May,   1973. 
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issue  paper  presented  by  W.  B,   Oliver,  National   Coal  Association. 
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14.  Tax  Structure  of  the  State  of  Wyoming,  League  of  Women  Voters. 

15.  Fish  and  Wildlife  Issues  For  Northeast  Wyoming.  Wyoming  Game  and  Fish 
Department,  April,   1976. 

16.  Menorandum  on  Yellowstone  Level   B  Issue  Paper,   Department  of  Environmental 
Quality  -  Water  Quality  Division,  March  22,   1976. 

17.  Report  on  Reconnaissance  Studies  of  Industrial  Water  Projects,  Northeast 
Wyoming  Study  Area,  State  Engineer's  Office,  Wyoming  Water  Planning 
Program  ,  U.S.   Bureau  of  Reclamation,  and  Department  of  the  Interior, 
June,   1977. 

18.  Issue  Paper  on  Wyoming's  Yellowstone  River  Compact  Water  Supplies,  Wyoming 
Water  Planning  Program,  April   12,   1976. 
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19.  Commissioner  of  Public  Lands  and  Farm  Loans  Issue  Paper,  Carl  E.  Johnson, 
State  Forester,  April  15,  1976. 

20.  Tongue-Powder  and  Adjacent  Coal  Area  Subbasin  Agriculture  Issue  Paper, 
State  Department  of  Agriculture,  Departinent  of  Economic  Planning  and 
Development,  Agricultural  Extension  Service,  and  Wyoming  Water  Planning 
Program,  1976. 

21.  Reconnaissance  Studies  of  Potential  Small  Agricultural  Projects,  Northeast 
Wyoming  Study  Area,  Soil  Conservation  Service,  February,  1977. 
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26.  Wyoming  National  Resource  Lands  Inventory,  Surface  Only,  U.S.  Bureau  of 
Land  Management  for  Yellowstone  Level  B  Study,  Wyoming  State  Study  Team, 
March  24,  1976. 

27.  Flood  Control  and  Streambank  Erosion  Control  and  Along  Main  Stem  Reaches, 
Corps  of  Engineers,  Missouri  River  Division,  February  1977. 

28.  Major  Water  Quality  Issues  in  Northeast  Wyoming,  Environmental  Protection 
Agency,  July  1977. 

29.  Surface  Coal  Mining  Impact  and  Rehabilitation  Analysis,  Yellowstone  River 
Basin  Study  Area,  Ad  Hoc  Group  on  Strip  Mine  Reclamation  Analysis,  Work 
Item  No.  20  -  1977. 

30.  Report  on  Instream  Flow  Needs,  Ad  Hoc  Committee  on  Instream  Flow  Needs, 
Work  Item  No.  3  -  February  1977. 

31.  Report  on  Recreation  Needs,  Ad  Hoc  Committee  on  Recreation,  Work  Item 
No.  10  -  1977. 

32.  Water  Quality  Management  Plan  for  Northeast  Wyoming,  Wyoming  Department 
of  Environmental  Quality,  June  1975. 

33.  Wyoming  Water  Quality  Rules  and  Regulations,  Wyoming  Department  of 
Environmental  Quality,  1974. 

34.  Wyoming  Water  Pollution  Control  Program  Plan  For  Fiscal  Year  1976, 
Wyoming  Department  of  Environmental  Quality,  May  1976. 

35.  State  of  Wyoming  305  (B)  Report  For  Water  Year  1976,  Wyoming  Department 
of  Environmental  Quality,  Draft,  1977. 


36.  Groundwater  Resources  and  Geology,  Yellowstone  River  Basin,  Wyoming, 
Sam  West,  U.S.   Geological   Survey,   1977. 

37.  Fish  and  Wildlife   Issues  for  Tongue-Powder  River  Drainages   in  Wyoming, 
Wyoming  Game  and  Fish  Department,   1976. 

38.  An  Outdoor  Recreation  Plan  For  Wyoming,  Wyoming  Recreation  Comiiission, 
June   1975. 

39.  Critical  Water  Problems  Facing  the  Eleven  Western  States   (Westwide 
Study  Report),   U.S.   Department  of  the  Interior,  April    1975. 

40.  Campground  and  Dude  Ranch  Directory,  Wyoming  Travel  Commission,   1976. 

41.  Statistical  Data  of  the  Uranium  Industry,  Energy  Research  and  Development 
Administration,  January  1976. 

42.  The  1975  Energy  Production  System  in  the  States  of  the  Rocky  Mountain 
Region,  Los  Alamos  Scientific  Laboratory,   University  of  California, 
December  1976. 

43.  Water  and  Related  Land  Resources  of  Northeastern  Wyoming,  Wyoming  Water 
Planning  Program  Report  No.   10,  April    1972. 

44.  Prefeasibility  Study  -  Tongue  and  Little  Bighorn  River  Basin  Project,  for 
Governor's   Interdepartmental  Water  Conference  -  State  of  Wyoming,  March 
1977. 

45.  Powder  River  Storage  Development.  State  Engineer's  Office,  Wyoming  Water 
Planning  Program,  August  1974. 

46.  Analysis  of  Energy  Projections  and  Implications  for  Resource  Requirements, 
Harza  Engineering  Company,  December  1976. 

47.  Resource  and  Land  Investigations  (RALI)  Program.  An  approach  to  Environ- 
mental Assessment  With  Application  to  Western  Coal  Development.  Prepared 
by  MITRE  Corporation  for  the  U.S.   Geological   Survey. 

48.  Analysis  of  the  Economic  Base  and  Growth  Potentials,  1976-1990.  Prepared 
for  the  Department  of  Planning  and  Development,  Gillette-Campbell  County, 
by  Gladstone  Associates,  June  1976. 
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Reviewer's  Comments 

When  the  final   draft  of  this  report  was  submitted  to  the  Study  Team  members 
and  others  for  review,  the  reviewers  were  requested  to  divide  their  comments   into 
two  groups:      (1)  those  of  an  editorial  nature  that  involved  correction  of  mis- 
takes,  improvement  of  grammar,  and  other  such  items  that  could  be  handled  by 
appropriate  changes   in  the  report  at  this  near-final   stage  of  its  preparation, 
and  (2)   those  of  a  philisophical   or  technical  nature  that  dealt  with  major 
shortcomings  of  the  report  or  the  report  preparation  processes.     These  latter 
types  of  comments  are  printed  below,  as  a  part  of  the  report,   for  the  benefit  of 
those  who  might  be  involved  in  similar  efforts   in  the  future. 

Almost  all   of  the  comments  received  under  the  group   (1)   category,  above, 
have  been  incorporated  into  the  final   report.      In  a  few  cases  there  were  con- 
flicts among  the  comments  themselves,  and  in  a  few  cases  the  comments  were  be- 
lieved to  be  in  error,   for  one  reason  or  another.      In  these  latter  cases,   the 
pertinent  problem  was  disposed  of  on  the  basis  of  staff  judgement. 

The  letters  received  under  group   (2)  are  listed  below  in  the  order  received, 
with  brief  comments   by  the  Study  Manager  on  those  letters  that  seem  to  require 
response. 

1.     Letter  of  January  3,   1978,   from  T-R-Twelve  Corporation.   T-R-Twelve  cor- 
rectly notes  that  the  Study  Team  proposes  no  development  in  the  Little  Bighorn 
River  Basin.     Preliminary  information  available  to  the  Team  suggested  no  urgent 
need  for  development  in  the  Little  Bighorn,  and  no  particular  economic  or  other 
advantage  of  using  the  Little  Bighorn  water  in  lieu  of  Powder  River  water  and 
groundwater  to  meet  the  Northeast  Wyoming  needs   (See  Table  V-15).     The  cloud 
that  hangs  over  the  Little  Bighorn  water,  pending  resolution  of  the  Federal   res- 
ervations question,  was  a  factor  in  the  Team's  considerations.     The  information 
provided  by  T-R-Twelve  provides  a  useful   addendum  to  the  report. 
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2.  Letter  of  January  6,  1978,  from  Bureau  of  Outdoor  Recreation. 

3.  Letter  of  January  7,  1978,   from  Wyoming  League  of  Women  Voters. 

4.  Letter  of  January  11,  1978  from  Bureau  of  Indian  Affairs.     This  letter 
and  the  correspondence  attached  to  it  points  up  one  of  the  significant  and  seem- 
ingly unmanageable  problems  encountered  during  the  study. 

5.  Letter  of  January  19,   1978,  from  Fish  and  Wildlife  Service.     The  spe- 
cific as  well  as  general   comments  of  the  Service  are  included  here,  because  the 
shortcomings  noted  in  the  specific  comments  succinctly  identify  the  problems  of 
trying  to  make  a  comprehensive  study  when  one  of  the  major  functions  is  not  re- 
presented on  the  Study  Team.     State  Game  and  Fish  Department  personnel   provided 
information  and  evaluations  to  the  extent  practicable  —  but  obviously  not  to 
the  extent  considered  adequate  by  the  Service.     There  was,  of  course,  no  tech- 
nical staff  to  provide  input  data,  evaluations,  or  plans. 

6.  Letter  of  January  25,   1978,   from  Burlington  Northern.     While   it  is  true 
that  the  Harza  model   limits  each  railroad  link  to  identical   capacities  for  the 
1975-1985  and  the  1986-2000  periods   (and  not  to  the  target  years,  as  Burlington 
Northern  suggests),   the  Study  Team  used  the  limitations  as  "averages,"  presum- 
ing that  the  railroad  operators  could  best  decide  how  much  capacity  to  provide 

on  each   line.     The  consensus  view  of  the  Team,  with  respect  to  all   types  of  trans- 
portation,  is  spelled  out  on  pages   IV-26,   IV-27,  and  elsewhere  in  the  report. 
Only  history  will   tell  whether  the  winds  have  been  read  correctly. 

7.  Letter  of  January  20,  1978,  from  Wyoming  State  Engineer's  Office.  This 
letter  and  its  attachments  are  included  because  of  their  substantial  contribu- 
tion to  clarification  of  issues  covered.  Some  of  the  conclusions  and  recommen- 
dations have  been  editoriably  changed  as  a  result  of  these  comments.  In  other 
cases,  where  conditions  and  authorities  have  changed  since  the  recommendations 
were  made  by  the  Study  Team,  the  recommendations  were  left  intact.  Hopefully, 
at  some  point  in  time  all   of  the  recommendations  will   be  outdated  because  they 
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will  have  been  implemented. 

8.  Letter  of  February  9,   1978,  from  Environmental   Protection  Agency. 
EPA  also  points  up  the  shortcomings  of  limited  agency  participation  in  the 
study  processes.     The  Federal,  State,  and  local  environmental  protection  agen- 
cies participated  in  the  study  in  varying  degrees,  but  there  was  no  real   in- 
puts to  help  solve  the  water-quality  issues  that  are  significant  in  Northeast 
Wyoming. 

9.  Letter  of  February  28,  1978,  from  Study  Manager. 

10.     Letter  of  March  7,   1978  from  U.S.   Department  of  Agriculture. 
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330  No.  Main 
SHERIDAN,  WYOMING  82801 


January  3,  1978 

Paul  Shore,  Study  Manager 
North  Fork  Star  Route 
Cody,  Wyoming  82414 

SUBJECT:   Yellowstone  Basin  and  Adjacent  Coal  Area  Level  B  Study 
Report  for  Northeast  Wyoming 

Dear  Mr.  Shore: 

The  final  draft  of  the  above  report  has  been  reviewed  by  the  management 
of  TR-12  Corporation.   As  a  principal  of  TR-12  Corporation,  and  also  as 
engineer  for  TR-12,  I  have  the  following  comments  which  we  would  like  to 
see  printed  with  the  final  report. 

We  find  that  the  report  provides  a  great  deal  of  data  and  analysis  with 
regard  to  existing  conditions,  projected  needs,  and  alternatives  for 
development  in  northeast  Wyoming.   We  feel  this  information  should  prove 
to  be  very  useful  to  the  communities,  industries,  and  special  interest 
groups. 

While  we  feel  the  report  gives  a  thorough  overview  of  conditions  in 
northeast  Wyoming,  it  is  our  opinion  that  the  potential  of  the  Little 
Big  Horn  River  as  it  relates  to  development  in  northeast  Wyoming  should 
be  addressed  further.   This  letter  gives  an  overview  of  our  findings  to 
date  and  opinions  with  regard  to  the  Little  Big  Horn  River.  We  note 
that  the  Little  Big  Horn  River  is  mentioned  in  the  report.   Chapter  V, 
page  99,   notes  that  the  development  of  the  Little  Big  Horn  River  for 
irrigation  purposes  is  doubtful.   For  this  reason,  and  possibly  other 
factors  not  mentioned,  the  possibility  of  developing  the  Little  Big  Horn 
was  apparently  dismissed. 

We  have  been  evaluating  development  of  the  Little  Big  Horn  River  for  the 
past  five  years.   Work  completed  to  date  indicates  that  it  should  be 
considered  as  a  preferable  alternative  for  providing  a  combination  of 
industrial,  municipal,  recreational,  and  agricultural  water  for  the 
Gillette  area  and  locations  adjacent  to  a  pipeline  route  running  from 
Ranchester  to  Gillette,  approximately  paralleling  the  present  railroad 
route.   In  summary,  the  factors  which  we  feel  will  render  this  develop- 
ment to  be  a  desirable  component  of  northeast  Wyoming  water  development 
are: 

1.   Water  supply  is  more  reliable  than  any  of  the  remaining  undev- 
eloped resources  in  the  area.  Annually  an  average  of  110,000 
acre  feet  of  water  leaves  Wyoming  in  the  Little  Big  Horn. 
Essentially  all  of  the  usable  portion  of  this  water  is  availa- 
ble under  existing  permits  for  multiple  use  in  Wyoming.  There 
are  essentially  no  (with  exception  of  a  few  seasonal  cabins) 
users  of  the  Little  Big  Horn  in  Wyoming  and  therefore  this 


water  would  not  be  transferred  from  an  existing  use  such  as 
irrigation.   Hydrologic  evaluations  of  the  Little  Big  Horn 
show  this  supply  to  be  more  consistent  than  any  of  the  other 
streams  on  the  eastern  slope  of  the  Bighorns. 

2.  Water  supply  quality  is  better  than  any  of  the  remaining 
undeveloped  resources  in  northeast  Wyoming.   Proposed  points 
of  diversion  from  the  Little  Big  Horn  are  at  locations  were 
the  stream  flow  is  free  of  sediment  and  other  impurities.   The 
supply  is  essentially  the  cleanest  of  mountain  streams. 

3.  Capital  Cost:   Magnitude  of  the  facilities  to  transmit  water 
from  the  Little  Big  Horn  to  the  Gillette  area,  (Rawhide  Res- 
ervoir) are  comparable  to  the  facilities  noted  in  the  Recom- 
mended Plan.   The  costs  to  develop  a  well  field  near  Moorcroft 
and  pipe  water  to  Rawhide  Reservoir  plus  building  a  reservoir 
on  Clear  Creek  and  building  a  pipeline  from  Clear  Creek  to 
Rawhide,  i.e.  Item  7  of  the  recommended  plan  as  given  on  page 
VI 1-5  are  about  the  same  as  building  the  Little  Big  Horn 
project  as  proposed  by  our  present  plans. 

4.  Environmental  Quality:   We  feel  environmental  factors  would 
rank  the  Little  Big  Horn  project  higher  than  Item  7  of  the 
recommended  plan. 

A.  The  regulating  reservoir  near  Gillette  would  have  a 
higher  use  as  a  recreation  facility  due  to  the  higher 
quality  of  water  being  able  to  sustain  sport  fishing. 

B.  The  water  quality  of  the  domestic  distribution  systems  in 
Gillette,  Clearmont,  and  possibly  other  communities  would 
be  greatly  improved. 

C.  Electric  energy  requirements  for  pumping  both  wells  and 
pipe  lines  would  be  reduced. 

D.  Inundation  of  thousands  of  acres  on  Clear  Creek  would  not 
be  necessary  unless  even  greater  needs  for  water  were 
realized  in  the  future. 

E.  It  would  not  be  necessary  to  transfer  water  from  any 
existing  water  use  activities. 

5.  Social  well-being  of  Gillette  and  other  communities  would  be 
improved  by  the  quality  of  water  available  from  the  project. 

6.  Economic  well-being  of  the  Gillette  and  pipeline  route  areas 
would  be  enhanced  for  the  period  following  the  decline  in 
industrial  use  of  the  water.   Industrial  requirements  will 
play  a  large  role  in  providing  the  initial  economic  support 
for  the  project.   However,  there  will  likely  become  a  time 
when  the  water  needs  for  slurry  pipelines,  coal  gasification, 
and  other  coal  conversion  will  decline  due  to  depletion  of  the 
coal  fields  and/or  development  of  other  energy  sources.   The 
conveyance  facility  would  then  be  available  for  greater  agri- 
cultural, recreational  and  other  uses. 


Within  the  parameters  described  in  Chapter  VI  of  the  report,  we  feel  the 
proposed  Little  Big  Horn  development  project  should  be  considered  a 
State/Regional  Development  Plan  component.   In  the  event  that  continued 
evaluation  shows  that  this  project  should  be  developed  before  Item  7  of 
the  Recommended  Plan  (Page  VI I -5)  it  should  then  be  incorporated  as  a 
component  of  the  Recommended  Plan  and  would  postpone  or  eliminate  Item  7 
of  the  plan. 

Inclusion  of  these  comments  in  your  final  report  will  be  greatly  appre- 
ciated. 


Yours  truly. 


an,  P.  E. 
t  TR-12  Corporation 


LB/clw:7832;1340;1343 
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United  States  Department  of  the  Interior 

BUREAU  OF  OUTDOOR  RECREATION 

MID-CONTINENT  REGION 


MAILING  ADDRESS; 

Post  Office  Box  25387 
Denver  Federal  Center 
Denver,  Colorado    80225 


STREET  LOCATION: 

603  Miller  Court 
Lakewood,  Colorado 
Telephone  234-2634 


Memorandum 


JAN  6  1978 


To: 


From: 


Paul  Shore,  Study  Manager 

Agency  Coordinator,  Bureau  of  Outdoor  Recreation 


Subject:   Northeast  Wyoming  Planning  Area  Report,  Final  Draft, 

Yellowstone  Basin  and  Adjacent  Coal  Area  Level  B  Study 

We  have  reviewed  the  above  final  draft  provided  with  your  memorandum 
of  November  28,  1977.   Editorial  and  numerical  changes  are  shown 
on  the  enclosed  pages  copied  from  the  report.   The  problems,  issues, 
and  needs  identified  throughout  the  study  process  are  adequately 
discussed  in  this  planning  area  report.   The  Northeast  Wyoming  Water 
Project,  consisting  of  the  development  of  a  water  storage  and  conveyance 
system,  should  be  of  particular  benefit  and  will  provide  needed 
recreational  opportunities  to  this  rapidly  growing  area. 

The  Study  Manager  and  Study  Team  members  have  done  an  excellent  job 
in  carrying  out  this  study  and  in  preparing  the  report.   The  Bureau  of 
Outdoor  Recreation  would  like  to  commend  all  those  who  participated 
in  this  effort  for  their  fine  work  and  for  maintaining  a  high  degree 
of  environmental  responsibility  throughout  the  study. 


Enclosure 

cc:   SLO,  Wyoming 
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Miki  J.  Straughan 

Wyoming  LWV 

555  Marion 

Sheridan,  Vyoming   82801 

January  7,  1978 


Mr.  Paul  Shore,  Study  Manager 
Northfork  Star  Route 
Cody,  Wyoming    82^114 

Dear  Paul, 

Although  there  were  ups  and  downs,  froiatrations  with 
technical  data  arriving  months  late  and  reams  of  material  to 
read  in  what  always  seemed  too  little  time,  it  was  a  privelege 
to  be  a  member  of  the  Yellowstone  Level  B  Study  Team. 

There  is  much  to  be  desired  regarding  base-line  data 
necessary  before  degradation  of  the  environment  occurs.   The 
final  draft  of  the  study  teeuns'  report  covers  this  important 
aspect  of  its*  findings. 

Hopefully,  this  suid  similar  studies  will  help  the  public 
evaluate  objectively  pros  and  cons  of  the  coming  development 
and  encourage  them  to  become  part  of  the  decision  making  process, 

Sincerely, 


i^M 


Miki  Straughan 
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United  States  Department  of  the  Interior 

BUREAU   OF   INDIAN    AFFAIRS 

?>^  BILLINGS  AREA   OFFICE 

316  North  26th  St 
IN  RKPLY  REFFR  TO:  BILLINGS.    MONTANA   59101 

Rights  Protection 


Paul  Shore,  Study  Manager 
Yellowstone  Basin  and  Adjacent  Coal 

Area  Level  B  Study  J/l/V  1  I    -.n-,^ 

Missouri  River  Basin  Commission 
Northfork  Star  Route 
Cody,  Wyoming  82414 

Dear  Mr.  Shore: 

We  have  reviewed  the  subject  reports  whose  purpose  was  to  formulate 
a  plan  including  alternatives  for  conservation,  development  and 
management  of  water  related  land  resources  of  the  Yellowstone  Basin 
and  adjacent  coal  fields  to  satisfy  multi-purpose  objectives.   Our 
understanding  is  that  the  full  set  of  reports  will  cover  all  of 
Montana,  North  Dakota,  and  Wyoming. 

The  objectives  of  these  reports  were  directed  to  identification  of 
the  best  options  for  use  of  natural  resources  to  meet  the  states  and 
national  needs  within  the  limits  of  physical,  social,  institutional, 
and  other  constraints  that  have  been  or  may  be  imposed. 

One  of  the  conflicts  or  constraints  is  Federal  vs.  State  water  rights, 
particularly  Indian  and  other  reserved  rights.   The  Bureau  of  Indian 
Affairs  with  its  varied  program  is  involved  with  Indian  interests. 

As  trustee  for  Indian  tribes  in  Montana  and  Wyoming  the  Bureau  of 
Indian  Affairs  has  responsibility  to  scrutinize  studies,  plans  or 
developments  that  might  Infringe  upon  Indian  land,  water  or  other 
rights  that  resulted  from  treaties,  acts  of  Congress,  executive 
orders  or  otherwise.   Of  immediate  concern  is  the  Wind,  Bighorn, 
Clarks  Fork,  and  Tongue  Rivers  which  are  in  the  Yellowstone  drainage, 
with  overall  Indian  interests  involving  Montana,  Wyoming  and  North 
Dakota,  which  are  in  the  Missouri  River  Basin. 

There  are  suits  pending  in  Federal  Court  on  behalf  of  the  Crow  and 
Northern  Cheyenne  Tribes  to  adjudicate  waters  of  the  Tongue  and  Big 
Horn  drainages.   Another  is  by  the  Northern  Cheyenne  Tribe  on  its 
own  behalf  to  adjudicate  reserved  waters  in  the  Tongue  River  and 
Rosebud  Creek.   Still  another  is  by  the  State  of  Wyoming  against  the 
United  States  wherein  the  state  seeks  to  adjudicate  the  waters  of  the 
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Big  Horn  River  and  its  tributaries,  including  those  of  the  Wind 
River  Indian  Reservation.   Other  important  complicating  matters 
involve  Intake  Water  Company  vs.  Utah  International  and  Intake 
Water  Company  challenge  of  Article  X  of  the  Yellowstone  Compact 
which  it  purports  to  be  unconstitutional. 

While  the  Bureau  recognizes  these  two  reports,  Northeast  Wyoming, 
Wind,  Bighorn,  and  Clarks  Fork  basically  are  directed  at  an  area 
that  could  be  called  Northern  Wyoming.   It  impacts  Wyoming, 
Montana  and  the  Dakotas  insofar  as  Indian  rights  to  use  of  water 
and  natural  resource  development  is  concerned. 

In  the  Wind,  Bighorn,  Clarks  Fork  Study,  Volume  7,  the  statement 
on  page  11-56  discussing  Federal  reserved  rights  is  inaccurate 
in  stating  "...hence  such  private  rights  may  be  impaired  or 
destroyed  without  compensation  by  exercise  of  the  reserved 
right...".   If  the  Federal  reserved  right  exists,  there  is  no 
"taking"  of  a  private  right  and  hence  no  compensation  due. 

In  view  of  the  intensive  studies  being  conducted  and  plans 
developed  for  implementation  of  Indian  water  and  other  resources, 
the  Bureau  cannot  agree  with  the  report's  summaries  that: 

1.  The  level  of  coal  extraction  will  be  high,  but  probably 
considerably  less  than  many  past  prognostications.   The 
demand  for  coal  may  not  be  as  high  as  formerly  anticipated, 
and  the  ability  to  mine,  transport  or  convert  the  coal  will 
develop  more  slowly  than  heretofore  predicted  considering 
the  multitude  of  problems  -  environmental,  social,  and 
economic  -  that  must  be  faced. 

2.  The  water  needed  for  any  conceivable  level  of  mining  and 
any  reasonable  level  of  conversion  or  slurring,  is  available 
within  the  study  areas,  without  jeopardizing  agricultural, 
municipal,  recreational  or  other  foreseeable  water  uses. 

3.  All  of  the  areas  that  will  be  most  seriously  affected  are 
aware  of  the  forthcoming  problems  and  are  preparing  to  meet 
them.   These  preparations  appear  to  be  adequate  to  avoid 
the  severe  boom-and-bust  problems  that  have  occurred  in 
other  areas  in  recent  years  -  but  even  with  careful  advance 
preparation,  critical  short-term  problems  are  very  apt  to 
develop. 

Indian  lands  are  similar  to  private  lands;  but  the  use,  development, 
and  management  are  often  influenced  by  the  trustee.   The  land,  water, 
mineral,  plant  resources,  etc.,  of  the  Indian  reservations  do 
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contribute  significantly  to  the  basin's  economy.   The  very  nature 
of  the  Government  trusteeship  has  to  be  recognized  when  other 
Federal  or  state  agencies  are  contemplating  or  planning  natural 
resource  developments.   The  reservation  lands,  as  do  private  lands, 
enjoy  at  times  benefits  that  stem  from  the  actions  of  both  Federal 
and  state  agencies.   The  legal  and  institutional  constraints,  and 
lack  of  Federal  funding  for  Indian  plans  and  development  involving 
water,  would  appear  to  be  the  most  significant  factors  involving 
private  and  public  development  of  the  basin's  resources. 

The  Federal  Government  insofar  as  funding  allows  is  planning  and 
programming  for  development  of  Indian  and  other  Federal  reserved 
water  rights  and  resources  which  are  not  taken  into  consideration 
in  these  reports.   In  view  of  the  substantial  effect  these  develop- 
ments would  have  in  the  Yellowstone  Basin  and  adjacent  areas,  we 
do  not  feel  the  reports  accurately  reflect  the  Federal  and  Indian 
resource  impact  on  the  area. 


Assistan 
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Yellowstone  Basin  And  Adjacent  Coal  Area  Level  B  Study 

Missouri  River  Basin  Commission 

Paul  Shore  •  Study  Manager 
Northfork  Star  Route  •  Cody.  WY  82414 
(307 )  587-9280  •  FTSO  328- 1 1 1 0 

January  16,  1978 


Department  of  the  Interior 
Bureau  of  Indian  Affairs 
Billings  Area  Office 
316  North  26th  St. 
Billings,  Montana  59101 

Dear  Sirs: 

This  is  a  response  to  the  Assistant  Area  Director's  letter  of  January 
11,  1978,  which  carries  a  reply  reference  of  "Rights  Protection."  The  letter 
comments  on  the  two  Wyoming  Planning  Area  report  drafts  that  were  prepared  as 
a  part  of  the  Missouri  River  Basin  Commission's  Level  B  Study  of  the 
Yellowstone  River  Basin  and  Adjacent  Coal  Area. 

We  appreciate  your  comments,  and  do  not  quarrel  with  your  general  conclu- 
sion that  the  reports  do  not  accurately  reflect  the  Federal  and  Indian  resource 
impact  on  the  area.  However,  in  fairness  to  those  who  worked  hard  to  make  the 
studies  as  comprehensive  as  possible,  I  believe  your  letter  should  have  noted 
that  the  fundamental  reason  for  the  report's  shortcomings  in  the  Federal  and 
Indian  resource  area  was  that  those  who  were  in  a  position  to  provide  useful 
inputs  --  the  BIA  and  the  Tribes  —  chose  not  to  do  so,  for  reasons  that  are 
understandable.  Your  letter  properly  might  have  noted  that  BIA  and  the  Tribes 
were  represented  at  the  Management  Group  (Policy)  level  by  Messrs.  George 
Jennings  and  Daniel  Old  Elk,  and  at  the  Study  Team  (Working)  level  by  Messrs. 
Robert  Harris  and  Arnold  Headley,  Chairmen  of  the  Shoshone  and  Arapahoe 
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Business  Councils,   respectively.     Each  of  these  and  other  BIA  and  Tribal   repre- 
sentatives —  and  particularly  Mr.  Jennings  --  were  as  helpful   as  they  felt 
they  could  be  under  the  curcumstances  of  on-going  litigation  and  other  contro- 
versy.    The  facts  are,  however,  that  none  of  them  was  able  to  provide  any 
specific  or  concrete  information  that  might  have  been  used  to  analyze  the  water- 
reservation  problem. 

In  any  group  study,   the  degree  to  which  any  functional  problem  can  be 
treated  is  dependent  upon  the  amount  of  information  and  the  degree  of  partici- 
pation and  leadership  provided  by  the  agencies,  organizations  and  individuals 
directly  concerned  with  that  function.     Since  neither  BIA  nor  the  Tribes  pro- 
vided any  substantial   inputs  to  the  Yellowstone  Study,  their  areas  of  interest 
were  not  as  thoroughly  treated  as  we  would  have  liked  for  them  to  be. 

Again,  the  problems  we  encountered  with  respect  to  the  Indian  question  were 
not  related  to  the  individuals  involved.     It  was,  rather,  one  of  being  obliged 
to  prepare  a  water  and  related  land  use  report  at  a  point  in  time  when  water- 
reservation-related  policies  were  vague  or  non-existent,  litigation  was  underway, 
public  attitudes  had  not  jelled,  and  other  factors  made  it  virtually  impossible 
for  those  individuals  to  participate  on  a  full-scale  basis. 

Your  January  11   letter  and  this  response  will   be  submitted  to  the  Commission, 
in  Omaha,   for  possible  inclusion  with  the  comment  material   to  be  reproduced 
with  the  final   version  of  the  Wind-Bighorn-Clarks  Fork  and  Northeast  Wyoming  report. 

Sin'cerely,, 


Paul  H.  Shore 
Study  Manager 


PHS/jl 


xlvi 


IN  REPLY  REFER  TO: 


Rights  Protection 


United  States  Department  of  the  Interior 

BUREAU   OF   INDIAN    AFFAIRS 

BILLINGS   AREA   OFFICE 

316  North  26th  St 

BILLINGS.   MONTANA  59101 


A' 


JAN  3  (i  19/8 


Paul  Shore,  Study  Manager 
Yellowstone  Basin  and  Adjacent  Coal 

Area  Level  B  Study 
Missouri  River  Basin  Commission 
Northfork  Star  Route 
Cody,  Wyoming   82414 

Dear  Mr.  Shore: 


We  apologize  for  leaving  the  impression  that  the  Yellowstone 
Level  "B"  Study  Group  was  not  overly  concerned  with  having  Indian 
participation  in  the  affairs  of  this  study.   You  were  correct  in 
pointing  out  that  the  tribes  in  the  Yellowstone  Basin  were  actively 
encouraged  by  the  Study  Manager  and  the  states  to  attend  the 
management  group  meetings  and  voice  their  opinion  about  the 
direction  the  study  was  taking. 

It  was  unfortunate  because  of  the  three  water  rights  suits  in  the 
Basin  that  the  resource  needs  and  problems  of  the  four  tribes 
could  not  be  fully  explored  and  reported  upon  in  the  final  reports. 
For  this  reason,  the  findings  and  recommendations  suggested  by  the 
management  group  in  the  final  summary  report  could  not  accurately 
reflect  the  situation  on  the  reservations.   This  is  not  the  fault 
of  the  mangement  group.   The  ongoing  court  suits  severely  narrow  the 
opportunities  for  open  discussions  about  Indian  resource  issues  and 
as  a  consequence,  problems  and  potentials  -  present  and  future  - 
could  not  be  evaluated  or  disclosed  to  the  extent  necessary.  We 
suggest  that  language  be  incorporated  in  the  report  emphasizing 
this  point. 

We  again  apologize  for  the  oversight  and  appreciate  the  efforts  of 
the  management  group  and  researchers  in  presenting  the  Indian 
picture  in  an  objective  manner  in  view  of  the  legal  constraints. 


Sincerely  you^ , 


Area  Director 
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IN    REPLY    REFER    TO: 
ENV 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 


MAILING  ADDRESS: 
Post  Office  Box  254H6 


STREET  LOCATION: 
10597  Wesl  Sixth  Avenue 
Lakewood.  Colorado 
Across  From  Federal  Center 


^^^ 
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Paul  Shore,  Study  Manager 
Yellowstone  Level  B  Study 
Missouri  River  Basin  Commission 
Northfork  Star  Route 
Cody,  Wyoming  82414 

Dear  Mr.  Shore: 

We  have  reviewed  the  final  draft  report  on  the  Northeast  Wyoming  portion 
of  the  Yellowstone  Basin  and  Adjacent  Coal  Area  Level  B  Study.   In 
general,  it  appears  that  poor  quality  baseline  fish  and  wildlife  data 
(and  other  environmental  information)  were  developed  and  used  in  the 
study. 

Although  the  information  presented  in  the  report  admittedly  represents 
what  is  most  readily  available,  it  is,  in  our  opinion,  neither  comprehensive 
enough  nor  detailed  enough  for  the  intended  purpose.   Baseline  information 
describing  and  quantifying  even  the  major  fish  and  wildlife  habitat 
types  in  the  area  is  extremely  limited.   Also,  no  quantified  projected 
requirements  for  fish  and  wildlife  habitat  needs  appear  in  the  report, 
although  such  needs  certainly  exist  and  should  have  been  a  major  thrust 
of  the  study.   In  addition,  environmental  baseline  information  was  not 
assembled  in  a  manner  to  permit  assessments  of  the  impacts  and  tradeoffs 
of  alternative  plans. 

In  the  early  phases  of  the  study,  the  Fish  and  Wildlife  Service  suggested 
methods  for  assembling  at  least  some  of  the  needed  natural  resource 
baseline  data.   It  was  hoped  these  suggestions  would  lead  to  further 
discussions  and  eventual  adoption  of  some  procedure  for  bringing  together 
the  essential  information.   However,  the  suggestions  were  rejected  and 
no  alternative  solutions  for  gathering  the  data  were  proposed.   Management 
personnel  insisted  that  the  study  be  conducted  using  "existing"  data, 
but  no  adequate  procedure  for  assembling  such  existing  data  was 
incorporated  into  the  study. 

Finally,  we  do  not  believe  equal  consideration  was  given  to  the 
Environmental  Quality  Planning  Objective.  As  you  may  recall,  the  Service 
expressed  concern  on  this  point  on  numerous  occasions  early  in  the 
study.   In  fact,  it  was  our  concern  with  the  procedural  shortcomings 
outlined  herein  that  led  us  to  limit  our  later  involvement  in  the  study. 
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Our  specific  comments  on  the  draft  report  follow: 

Chapter  II  -  Natural  Resource  Baseline,  Fish  and  Wildlife, 
Pages  20  to  24 

The  quantified  data  presented  in  this  section  relate  almost  entirely  to 
species  utilized  by  man  for  sport.   Postseason  population,  harvest,  and 
recreation  day  estimates  are  given  for  big  game  animals,  and  estimates 
for  the  latter  two  parameters  are  shown  for  small  game  species.   The 
number  of  miles  of  various  class  streams  important  primarily  as  trout 
waters,  is  also  presented.   While  this  information  is  interesting  and 
informative,  in  our  opinion  it  does  not  give  a  complete  picture  of  the 
existing  fish  and  wildlife  resource  base.  As  a  basis  for  later 
comparisons,  some  quantified  estimates  are  needed  of  both  terrestrial 
and  aquatic  habitats  important  to  fish  and  wildlife. 

Chapter  IV  -  Projected  Requirements,  Fish  and  Wildlife, 
Pages  55  to  60 

As  in  Chapter  II,  the  quantified  data  presented  in  this  section  almost 
totally  relate  to  hunting  or  fishing  recreation  provided  by  a  limited 
niamber  of  wildlife  species.   No  recognition  is  given  the  fact  that  these 
few  species  have  other  uses  and  values  by  hunters,  fishermen,  and  other 
people;  likewise,  no  recognition  whatsoever  is  given  to  the  values  of 
nongame  species.   Although  these  values  are  difficult  to  articulate, 
much  less  quantify,  they  are  real,  nevertheless,  and  their  existence 
must  be  recognized.   It  is  our  opinion  that  use  estimates  for  a  few  game 
species  are  important.   However,  they  should  not  be  the  only 
consideration  in  establishing  future  fish  and  wildlife  resource  needs. 

Chapter  V  -  Water  and  Related  Land  Resource  Problems  and  Opportunities  - 
Remaining  Needs,  Fish  and  Wildlife, 
Page  43 

The  inadequacies  pertaining  to  quantified  fish  and  wildlife  resource 
needs  cited  previously  in  comments  on  Chapters  II  and  IV  also  apply  to 
this  section. 

Chapter  VII  -  The  Recommended  Plan 

The  only  elements  of  this  plan  which  we  could  support  without  detailed 
fish  and  wildlife  studies  are  those  proposals  for  additions  to  the 
National  Wild  and  Scenic  Rivers  System  or  designation  of  river  segments 
as  State  Recreation  Rivers. 
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chapter  VII  -  Recommended  Plan  Evaluation  -  Meeting  the  Needs, 
Fish  and  Wildlife, 
Pages  5  and  6 

It  is  interesting  to  note  that  this  section  does  not  in  any  manner 
describe  how  the  recommended  plan  will  meet  future  needs  for  fish  and 
wildlife  resources.   It  simply  states  that  the  overall  effects  of  the 
plan  will  be  both  good  and  bad.   It  was,  of  course,  impossible  to 
describe  in  this  section  how  the  recommended  plan  would  meet  future  fish 
and  wildlife  needs  since  no  attempt  was  made  to  adequately  describe  or 
quantify  these  needs.   However,  it  seems  that  any  viable  plan  should 
certainly  address  this  issue. 

Chapter  IX  -  Impacts  of  the  Recommended  Plan,  Fish  and  Wildlife, 
Page  15 

This  section  does  not  describe  the  impacts  of  the  recommended  plan  on 
fish  and  wildlife  resources.   Merely  listing  the  lost  acreage  of  dryland 
and  the  additional  acreage  of  irrigated  lands  does  not  describe  impacts 
on  fish  and  wildlife.   For  most  existing  wildlife  resources  both  actions 
represent  a  major  adverse  effect. 

The  first  sentence  of  paragraph  two  indicates  that  "An  outgrowth  of  the 
decision  by  the  Fish  and  Wildlife  Service  ...  to  participate  in  the 
study  on  only  a  limited  basis  was  a  lack  of  quantitative  evaluation  of 
the  effects  of  planned  programs  and  projects  on  fishermen  and  hunter 
days  in  the  area."   It  should  be  pointed  out  that  the  Service  did  not  at 
any  time  agree  to  perform  such  evaluations,  as  was  apparently  assumed. 

The  reason  for  the  Service's  position  was  simply  that  neither  the  study 
procedure  nor  the  information  base  incorporated  were  adequate  to  attempt 
meaningful  evaluations.   Provisions  for  involving  the  State  Fish  and 
Game  agencies ,  where  most  of  the  potential  data  base  resides ,  were 
simply  grossly  inadequate.   The  Service  was  faced  with  the  choice  of 
offering  very  limited  study  support,  within  its  ability  to  perform,  or 
accepting  very  substantial  responsibility  for  a  phase  of  the  study  not 
adequately  integrated  into  study  priorities  or  procedures. 

Chapter  X  -  Conclusions  and  Recommendations  -  Recommendation, 
Fish  and  Wildlife, 
Page  9  to  10 

We  are  pleased  to  see  the  recommendations  in  Chapter  X  included  in  the 
report. 


In  siairanary,  we  do  not  believe  the  study  supports  approval  of  Level  C 
studies  since  it  has  been  conducted  in  an  inadequate  manner  with  respect 
to  fish  and  wildlife  resources  specifically  and  environmental  concerns 
generally. 


ncerely  your 


Regional  Director 


Area  Manager 

U.S.  Fish  and  Wildlife  Service 
Department  of  the  Interior 
Federal  Building,  Room  3035 
316  North  26th  Street 
Billings,  Montana  59101 


li 


BURLINGTON  NORTHERN 


NORMAN  M.  LORENTZSEN  176  East  Fifth  Street 

President  St.  Paul,  Minnesota  55101 


Mr.    Paul    Shore,    Study  Manager  January  25,    1978 

Yellowstone   Level    B   Study 
Northfork   Star   Route 
Cody,   WY        82k] k 

Dear   Mr.    Shore: 

Re:   Yellowstone  Level  B  Study:   Northeast  Wyoming 

We  have  examined  the  draft  copy  of  the  Northeast  Wyoming  report,  released 
in  late  December,  and  find  substantial  errors  in  the  manner  in  which  rail 
capacity  was  calculated.   The  errors  lead  to  incorrect  conclusions  about 
rail  coal-handling  ability.  They  are  not  only  contrary  to  the  findings 
of  recent  and  highly-regarded  studies  of  rail  capacity;  they  largely 
ignore  what  is  actually  happening  in  the  Powder  River  Basin. 

We  have  traced  the  source  of  the  errors  to  the  simplifying  assumptions 
used  by  Harza  Engineering  in  the  model  which  the  firm  developed.  Through- 
out, Harza  inexplicably  fails  to  recognize  BN's  current  and  planned  track 
improvement  schedules,  even  though  we  described  this  work  for  those  in 
charge.   The  following  will  illustrate  the  wide  gaps  between  their  assump- 
tions and  real i  ty : 

A)  Harza' s  model  assumes  rail  capacity  of  each  line  will  be  expanded 
to,  but  not  beyond,  kO   million  tons  by  1985. 

— We  have  done  the  necessary  upgrading  on  our  line  out  of 
Gillette  to  Lincoln  and  will  be  handling  about  kO   million 
tons  over  it  this  year. 

B)  Harza's  model  assumes  that  we  will  not  reach  a  line  capacity  of 
100  million  tons  until  the  year  2000. 

Plans  are  underway  to  construct  segments  of  double  track 

alternating  with  single  track  segments  on  our  Gillette 
line.   This  will  put  us  at  a  100  million  ton  capacity 
level  by  I983. 
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Mr.  Paul  Shore 
January  25,  1978 
Page  2 


In  general,  the  study  fails  to  recognize  that  rail  capacity  is  determined 
by  factors  which  can  be  altered  over  a  relatively  short  period  of  time 
according  to  the  exigencies  of  the  traffic  to  be  handled.   This  has  been 
established  by  a  number  of  recent  studies  for  the  Department  of  Transpor- 
tation, the  Bureau  of  Mines  and  the  Department  of  Energy.   Moreover,  the 
study  released  last  week  by  the  Office  of  Technology  Assessment  establishes 
very  clearly  that  rail  capacity  can  be  expanded  faster  than  coal  mining  or 
power  generation  (An  article  from  the  January  19,  New  York  Times  on  the 
OTA  Study  is  enclosed.).   Our  approach  is  to  add  capacity  as  the  need 
becomes  apparent,  with  each  year's  construction  providing  the  capacity 
required  for  the  following  year's  volumes. 

If  Harza  had  run  the  model  with  correct  assumptions  about  timing  of 
improvements,  as  previously  referred  to,  the  conclusions  would  have 
indicated  no  need  for  slurry  pipelines  under  any  of  the  scenarios. 
Certainly  the  implications  for  coal  and  local  water  users  are  unfortunate 
and,  I  believe,  if  uncorrected  will  lead  to  much  conflict  with  those 
interested  in  the  protection  of  Wyoming's  scarce  resources.   Surely  the 
validity  of  the  sound  portions  of  the  study  will  be  impaired  if  Burlington 
Northern  must  publicly  attack  the  errors  here  described. 

Because  of  the  significant  implications  of  this  study  on  Wyoming  resources, 
I'm  furnishing  a  copy  of  this  response  to  Governor  Herschler. 


Sincerely , 


Norman  M.  Lorentzsen 


Attachment 

cc:   Honorable  Ed  Herschler,  Governor  of  Wyoming 
Mr.  John  E.  Acord,  Acting  Chairman  -  Missouri 


River  Basin  Commission 
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THE  STATE    '1^^^/     OF   WYOMING  ED  HERSCHLER 

'^  GOVERNOR 

BARRETT  BUILDING  CHEYENNE,    WYOMING    82002 

WYOMING    WATER    PLANNING    PROGRAM 

January  30,  1978 


Mr.  Paul  Shore,  Study  Manager 
Yellowstone  Basin  &  Adjacent  Coal  Area 

Level  B  Study 
Missouri  River  Basin  Commission 
10050  Regency  Circle,  Suite  403 
Omaha,  Nebraska  68114 

Dear  Paul: 

The  following  are  our  comments  on  the  Northeast  Wyoming  Draft  Report. 

The  recommendations  contained  in  this  draft  are  directed  at  legislative 
action  to  increase  the  level  of  restrictions  and  controls  on  resource  de- 
velopment with  no  direct  recommendations  to  implement  the  recommended  plan 
or  its  elements. 

1.  Page  X-1  -  Conclusion  2.   Agriculture  is  expanded  in  the  area, 
primarily  through  improved  practices  and  development  of  groundwater  for  irri- 
gation purposes  in  the  southeastern  portion  of  the  study  area. 

2.  Page  X-3  -  Recommendations  l:(b).   "Provide  authority  for  an 
appropriate  regulatory  agency  to  adopt  and  enforce  minimum  flow  regulations 
for  selected  streams,  after  due  consideration  of  all  potential  and  foreseeable 
beneficial  uses  of  the  streams." 

The  Constitution  of  the  State  of  Wyoming  declares  all  of  the  waters 
of  the  State  to  be  property  of  the  State  and  charges  the  State  Engineer  with 
administering  these  waters.   The  State  Engineer  through  the  water  commissioners 
can  now  supervise  the  delivery  of  stored  water  to  maintain  instream  values  if 
this  is  a  project  purpose.   The  State  Engineer  is  also  charged  with  planning 
for  the  orderly  development  of  the  State's  water  and  recent  studies  in  the 
Yellowstone  study  area  have  included  analysis  of  stream  flow  maintenance  as 
part  of  the  projects  analyzed. 

3.  Page  X-3  -  Recommendations  1 :  (c)  .   "Provide  a  legal  basis  for 
management  of  water  levels  in  newly  built  reservoirs  to  provide  minimum 
practicable  daily  and  seasonal  fluctuations  in  reservoir  (and  stream  flow) 
levels,  where  minimum  pool  levels  are  a  basis  for  benefits." 

While  this  is  perhaps  a  desirable  end  to  accomplish,  imposition  of 
strict  rules  could  alter  the  capacity  of  a  project  to  perform  its  beneficial 
purposes.   Benefits  assigned  to  the  providing  of  a  minimum  pool  apply  only  to 
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the  minimum  pool  level  and  restrictions  of  other  project  purposes  at  levels 
above  the  minimum  pool  level  would  reduce  the  ability  of  the  reservoir  to 
function  as  planned  and  to  repay  its  cost.   Problems  could  also  arise  in 
operating  the  reservoir  to  realize  flood  damage  reduction  in  cases  of  unfore- 
seen emergency. 

4.   Page  X-5  -  Recommendation  6:   "To  help  minimize  social  losses  result- 
ing from  conversion  of  rangeland  to  cultivated  agriculture,  and  to  provide 
policy  guidance,  a  research  study  be  undertaken  cooperatively  by  State  and 
Federal  agencies  £/.   This  study  should  be  directed  toward:  (a)  identifying  the 
location  and  extent  to  such  conservation  disinvestments;  (b)  identifying  the 
conditions  under  which  these  disinvestments  are  induced  (e.g.  price  instability); 
and  (c)  specifications  of  the  types  of  policies  and  programs  that  would  en- 
courage and  preserve  public  conservation  investment." 

The  reference  to  social  losses  in  this  recommendation  is  confusing. 
The  footnote  a_/  refers  the  reader  back  to  Chapter  IV.   On  page  IV-54  it  states 
the  problem  is  one  of  farmers  and  ranchers  plowing  up  range  land  for  dry  land 
grain  production.   This  move  was  induced  by  the  high  grain  prices  and  low 
livestock  prices  of  the  1973-1975  period.   The  act  of  plowing  up  the  range  land 
was  an  economic  decision  to  shift  emphasis  of  the  farming  enterprises  from 
livestock  to  grain  production.   It  is  difficult  to  see  how  this  would  result 
in  social  losses  to  the  area  as  social  losses  imply  major  direct  negative 
impacts  to  the  local  population.   The  impacts  to  the  area  will  be  basically  a 
change  in  vegetative  cover  and  possibly  a  reduction  in  certain  types  of  habitat. 
These  impacts  would  be  minor  at  the  worst  situation. 

The  policies  and  programs  that  were  used  in  the  past  were  acreage  con- 
trols and  price  support  programs.   These  programs  could  be  reinstituted  if  the 
population  so  desired. 

Also  attached  are  comments  received  by  our  office  from  the  Industrial 
Siting  Administration  and  the  Department  of  Environmental  Quality  Air  Quality 
Division. 

Sincerely, 


Frank  J.  Treljfease,  Director 


Wyoming  Water  Planning  Program 

FJT : JWJ : ew 
Ends. 


Iv 


THE  STATE 


OF  WYOMING 


ED  HERSCHLER 
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HATHAWAY  BUILDING 


AIR  QUALITY  DIVISION 
CHEYENNE,  WYOMING    82002 

January   24,    1978 


TELEPHONE  lim%y 


TO:       John  W.  Jackson,  Wyoming  Water  Planning  Program 
State  Engineer's  Office 

FROM:     Randolph  Wood,  Administrator,  Air  Quality  Divisior 
Department  of  Environmental  Quality 

SUBJECT:   Review  of  Chapter  X  of  Yellowstone  Level  B  State  Reports 


Page  X-7  Recommendation  1.   Considering  the  history  of  the  Federal  EIS 
program,  I  am  unable  to  see  that  expansion  of  this  type  of  effort  to 
other  actions  would  provide  any  significant  benefit  to  the  people  of 
Wyoming,   Good  objective  reviews  by  permitting  agencies  ultimately 
provide  for  the  protection  mandated  by  law  anyway. 

Page  X-7  Recommendation  5.   The  State  already  has  a  good  program  of  Air 
Quality  Data  gathering  in  place  and  the  data  is  published  annually.   In 
addition,  major  new  sources  of  air  pollution  are  required  to  operate 
ambient  monitoring  programs  to  identify  their  impact. 

Page  X-7  Recommendation  7.   The  subjective  nature  of  this  recommendation 
almost  renders  the  task  impossible  from  the  start.   For  example, 
quantifying  the  monetary  value  of  visibility  in  some  areas  is  virtually 
impossible. 

Page  X-9  Recommendation  2.   State  regulations  already  require  the 
installation  of  Best  Available  Control  Technology  on  significant 
sources  of  air  pollutants. 

Should  you  have  any  questions,  please  contact  me. 
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MEMORANDUM 


CHEYENNE,  WYOMING    82002 


TELEPHONE:     307-777-7368 


TO: 
FROM: 

DATE: 
SUBJECT: 


ng  Water  Planning  Program 
recior 


John  Jackson. 

Blaine 

January  ?T7  1978 

Review  of  Chapter  X  of  Yellowstone  Level  B  State  Reports 


I  have  examined  the  Conclusions  and  Recommendations  contained  within 
Chapter  X  of  the  Level  B  report.  It  is  difficult  to  comment  on  the 
various  conclusions,  not  having  had  the  benefit  of  the  full  report.  The 
only  items  which  directly  relate  to  this  agency  are  set  forth  at  Recom- 
mendation 2,  p.  X-4;  Recommendation  1,  p.  X-7;  and  Recommendation  4,  p. 
X-9  of  the  discussion  relating  to  the  Wind-Bighorn-and  Clarks  Fork.  The 
same  items  are  repeated  in  part  within  the  discussion  related  to  North- 
east Wyoming. 

As  a  practical  matter,  our  review  of  industrial  siting  permit  applica- 
tions currently  includes  the  various  elements  set  forth  as  recommenda- 
tions. In  my  judgement,  the  Siting  Council  is  currently  vested  with  the 
necessary  authority  to  require  that  municipal  water  supplies  be  made  ade- 
quate as  a  condition  preceding  approval  of  an  industrial  facility  applica- 
tion. 

I  would  appreciate  receiving  a  copy  of  the  Level  B  Report  when  it  is 
available  for  distribution. 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 


REGION    VIII 

I860  LINCOLN   STREET 

DENVER.  COLORADO    80203 


FEB  d   1073 


REF:  8W-WP 


Mr,  Paul  Shore,  Study  Manager 
Yellowstone  Basin  and  Adjacent  Coal 

Area  Level  B  Study 
Missouri  River  Basin  Commission 
Northfork  Star  Route 
Cody,  Wyoming   82414 

Dear  Mr.  Shore: 

As  a  followup  to  your  conversation  with  Gene  Reetz  of  the  Water 
Planning  Branch,  we  would  like  to  reemphasize  one  of  EPA's  major 
concerns  in  reviewing  the  draft  Report  for  Northeast  Wyoming. 

Although  the  report  demonstrates  quite  well  that  there  is  plenty 
of  legally  available  water  and  sufficient  locations  exist  to  store 
the  water,  it  fails  to  uncover  all  the  water  quality  implications  of 
extensive  storage  of  in-basin  waters.  The  most  prominent  example  of 
this  has  to  do  with  salinity.  Currently,  irrigated  agricultural  use 
of  the  water  is  on  the  verge  of  being  impaired  in  certain  watersheds 
of  the  Powder  River  both  in  Wyoming  and  Montana.  Consequently,  the 
208  agencies  in  the  area  are  grappling  with  alternative  approaches 
to  controlling  salinity.  A  significant  move  on  the  part  of  the 
State  of  Montana  is  to  propose  maintenance  of  current  conductivity 
levels  on  the  Tongue  and  Powder  at  the  state! ine  and  not  allow  any 
increase  in  these  values.  In  certain  places  throughout  the  report 
(such  as  on  page  VIII-6)  consumptive  use  by  industry  and  reservoir 
evaporation  are  mentioned  as  potential  causes  of  seasonal  water 
quality  problems  because  of  the  tendency  for  pollutants  to  concen- 
trate during  low  flows.  The  plan  concludes  that  no  in-stream  effect 
of  serious  consequence  will  materialize.  It  is  doubtful  if  enough 
work  has  been  done  to  predict  the  in-stream  water  quality  response 
to  implementation  of  the  Recommended  Plan  --  especially  in  terms 
of  salinity.  Now  that  the  Wyoming  and  Montana  208's  are  encouraging 
a  program  of  salinity  control  to  protect  agricultural  use,  the  issue 
has  become  that  much  more  important.  For  this  report,  we  feel  that 
the  uncertainty  of  water  quality  impacts  should  be  articulated  as  a 
qualification  to  the  Recommended  Plan. 
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It  is  our  understanding  that  our  other  comments,  as  forwarded  to 
you  on  January  13,  1978,  have  been  incorporated  in  the  final  report 
for  Northeast  Wyoming. 


Sincerely  yours. 


U^^.   /-S^*^ 


^AMn  Merson 

Regional  Administrator 
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Yellowstone  Basin  And  Adjacent  Coal  Area  Level  B  Study 

Missouri  River  Basin  Commission 


Paul  Shore  •  Study  Manager 
Northfork  Star  Route  •  Cody,  WY  82414 
(307)  587-9280  •  FTSO  328-1110 

February  28,   1978 


To  Whom  It  May  Concern: 

Now  that  the  final  comments  are  in,  and  this  report  is  being  readied  for 
printing,  I  feel  obliged  to  make  a  few  observations  about  the  study  processes 
from  the  viewpoint  of  an  interested  basin  resident  who  had  no  connection  with 
any  of  the  organizations  or  individuals  that  participated  in  the  Study. 

First,   I  believe   that  the  individuals  who  participated  in  the  Study  — 
whether  they  represented  local.  State,  or  Federal   constituencies   —  should  be 
publicly  commended  for  their  dedication,  their  diligence,  and  perhaps  most  of 
all    their  ability  to  make  the  team  process  work.     Wide  differences  of  opinion 
were  compared,  argued  rather  vehemently  at  times,  and  always  compromised  in 
some  way  that  permitted  getting  on  with  the  job  at  hand.      I  am  sure  no-one  is 
entirely  happy  with  the  results  of  the  effort,  but  I  believe  all  who  were 
active   in   the  study  will   agree  that  the  team  members  made  an  honest  and  sincere 
effort  to  do  the  best  job  possible. 

Second,   it  is   interesting  to  note,   from  general   observations   re-inforced 
by  the  comments   re-printed   in   the  preceding  pages,   that  those  who  are  most 
critical   of  the  report  and  the  report  processes  are,   in  what  seems  almost  di- 
rect proportion,   those  who  contributed  least  to  the  effort.      I  mention   this 
point  only  because   it  identifies  a  problem  that  is   inherent  in  the  Study  Team 
approach   to  planning.      When   there   is  no  technical   staff  to  fill    in   gaps   in   input 
data,   the  quality  of  the  output  is   directly  and  entirely  related  to  the  degree 
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of  participation  of  those  interested  in  each  functional   area.      If  any  functional 
group  fails  to  carry  its  share  of  the  load,   the  results   in  that  functional   area 
are  almost  certain  to  be  inadequate.     Even  worse,   perhaps,   is  the  fact  that 
those  who  participate  on  a  full  scale  basis  have  their  positions  well   analyzed 
and  well   documented,  and  they  tend  to  influence  group  decisions,  either  con- 
sciously or  accidentally.      In  short,   if  a  study  of  this   type  is  to  be  done  on  a 
"study  team"  basis,  the  organizations   interested  in  each  functional  area  cannot 
afford  to  participate  on  anything  less  than  a  full-scale  basis  if  they  expect 
their  area  of  interest  to  get  equal   consideration. 

Third,   the  local   interests  are  discriminated  against,   in  this  type  of 
effort,  because  they  are  not  funded  to  particpate,  as  are  the  State  and  Federal 
agencies.      I  certainly  do  not  advocate  putting  everyone  who  is  interested  in  a 
particular  study  on  the  study  payroll.      I  am  firmly  convinced,  however,  that 
this   type  of  study  process  could  be  significantly  improved  if  all   of  the  funds 
available  for  the  study  were  physically  deposited  in  a  single  account,   to  be  ad- 
ministered by  the  management  group  without  regard  to  the  money  source.      In  the 
Yellowstone  study,  the  Management  Group  in  effect  contracted  with  the  Federal 
agencies   to  complete  certain  specified  tasks  for  certain  specified  amounts, 
using  federally-appropriated  funds.     Generally  the  process  worked  well,  and  in 
the  very  few  cases  where  the  information  called  for  was  not  in  fact  needed  or 
provided,   the  money  was  refunded.     The  States,  however,  used  money  from  their 
regular  appropriations   to  finance  their  participation.     This  worked  satisfac- 
torily in  Wyoming  because  the  State  representatives     provided  inputs  on  a  timely 
basis,  but  had  the  State  representatives  not  been  diligent,  the  value  of  State 
participation  would  have  suffered  because  there  was  no  administrative  control 
over  State  activities,   from  the  management  point  of  view.     The  public  representa- 
tives were  paid  only  mileage  for  attending  meetings,  unless  they  were  fortunate 

Ixi 


enough  to  have  a  parent  organization  that  could  pay  their  expenses  and/or  sala- 
ries.     In  most  cases  the  time  they  spent  on   the  study,  which  was  very  substan- 
tial, was  in  effect  a  personal  gratuity.     This  system  is  patently  unfair,  and 
it  is  not  conducive  to  realizing  the  real  potentials  of  joint  endeavor  under 
the  concensus  type  of  operation.      If  all  participants  were  treated  as  the 
Federal   agencies  were,  with  specific  amounts  of  money  allocated  to  individual 
organizations  in  return  for  completing  well-defined  assignments,   the  inputs 
would  be  more  complete  and  more  consistent,  and  the  inevitable  compromises 
would  be  more  realistic  and  comprehensive. 

Fourth,  the  time  schedule  for  the  study  was  wholly  unrealistic,  consider- 
ing the  study  process  and  the  staffing  involved.     The  schedule  was  based  on   the 
amount  of  time  it  might  have  taken  a  large  in-house  staff  to  do  the  necessary 
work.     The  schedule  seemed  to  ignore  three  very  important  factors  —  the  time 
it  takes  to  make  multiple  copies  of  everything  and  get  it  to  and  from  the  team 
members;  the  inevitable  delays  while  one  or  a  few  members  of  the  team  are  slow 
in  responding;  and,  the  problems  of  a  single  technical   staff  man   in  each  area 
of  necessity  being  out  of  the  office  a  significant  part  of  the  time,  with  ma- 
terial  that  needs  attention   lying  in  wait  for  his  or  her  return.     This  latter 
problem  would  have  been  less  severe  had  the  Assistant  Study  Managers  been 
housed  in  a  single  office  with  the  Study  Manager  —  an  arrangement  that  would 
have  had  other  advantages. 

Fifth,   in  spite  of  these  and  other  problems  that  surfaced  during  the  study 
process,   the  give-and-take  of  this  type  of  study  process  was  extremely  valuable 
to  the  participants  and  to  the  study  area,   irrespective  of  any  use  that  may  be 
made  of  the  report  itself.      It  was  an  education  for  all  of  us.     The  report  is 
far  from  perfect,  but  those  who  contributed  to  its  development  can  well  be 
proud  of  their  efforts. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


P.  0.  Box  2440,  Casper,  Wyoming  82602 

suBJixT:  RB  -  USDA  Comments  for  Yellowstone  Basin  and       imti;:  ^       h  i     tqtq 
Adjacent  Coal  Area  Level  B  Study;  '^^'"^"  ''  '^^^ 

Northeast  Wyoming  Planning  Area  Report 

TO: 

Don  Ohnstad,  Principal  River  Basin  Planner 
Missouri  River  Basin  Commission 
Suite  403,  10050  Regency  Circle 
Omaha,  Nebraska  68114 

The  Forest  Service  has  requested  that  the  following  disclaimer  be  included 
in  the  Northeast  Wyoming  Planning  Area  Report. 

"There  are  several  places  in  this  report  where  the  Study  Team 
chooses  to  include  recommendations  regarding  Congressional  classification 
of  land  and  water  resources.  While  the  Forest  Service  recognizes  the 
privilege  of  any  organized  group,  entity,  or  individual  to  make  such 
recommendations  or  take  a  position  on  such  issues,  the  Forest  Service 
must  remain  separate  from  such  recommendations  or  positions  in  order  to 
protect  its  imperative  to  conduct  non-prejudicial,  detailed  studies  on 
the  same  issues  at  some  future  time  in  accord  with  its  assigned  mission." 

There  are  some  "recommendations"  regarding  storage  and  other  developments 
on  the  Tongue  River  within  the  Bighorn  National  Forest  that  are  more 
properly  entitled  "opportunities."  The  Forest  Service  cannot  take  a 
position  on  these  water  developments  and  uses  until  a  National  Forest 
Land  and  Resources  Management  Plan  is  completed  and  the  RARE  II  procedures 
are  finished.  It  should  be  clear  that  the  Forest  Service  neither  endorses 
nor  disapproves  of  these  opportunities  prior  to  completion  of  Land 
Management  Studies. 

The  principle  of  minimum  streamflow  as  a  legitimate  use  of  water  needs 
to  be  included.  The  report  should  state  that  on  National  Forest  System 
lands  the  Forest  Service  is  responsible  for  and  is  ^nducting  physical, 
biological,  and  social  studies  to  establish  a  reasolfcle  range  of  instream 
flow  volumes  to  satisfy  reservation  purposes. 

In  this  report  we  want  to  clarify  the  recommendations  for  "administrative 
designations  of  wild,  scenic,  or  recreation  rivers."  There  is  no  adminis- 
trative authority  for  such  action;  the  designation  of  a  component  of  the 
National  Wild  and  Scenic  Rivers  System  is  exclusively  vested  in  the 
Congress. 
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The  Forest  Service  can  administratively  manage  a  river  for  protection  of 
wild,  scenic,  or  recreational  values,  but  we  cannot  "designate"  such  a 
river. 


'/^./^  hct\w^ 


Frank  S.  Dickson 

State  Conservationist 

USDA  Representative,  Management  Group 

cc: 

Norman  Landgren,  ESCS,  Lincoln,  Nebraska 

Sam  Becker,  FS,  Missoula,  Montana 

Paul  Shore,  Study  Director,  Cody,  Wyoming 
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